PhillipsLytle LLP

Via Federal Express December 18, 2017

Village of Trumansburg Planning Board
¢/ o Mr. Rick Geiger, Chairman

Village Hall

56 E. Main Street

Trumansburg, NY 14886

Re:  Supplemental Information - - Application for Preliminary Site Plan Review & Major
Subdivision Review - - Ithaca Neighborhood Housing Services and Sundial Property
Development, LLC/Claudia Brenners’ Proposed Project at 46 South Street in the Village
of Trumansburg, New York

Dear Chairman Geiger and Members of the Planning Board:

As you know, we represent Ithaca Neighborhood Housing Services (“INHS”) in connection
with the project at 46 South Street (“Project”), which involves the proposed development of a
residential/ mixed-use/ mixed-income residential project ona nineteen (19) acre parcel of
property located at 46 South Street in the Village of Trumansburg, New York (“Site”).

The above-referenced application was filed on December 14, 2017. The application indicated
that we would be submitting to the Planning Board, under separate cover, the stormwater
system calculations once they were complete. Assuch, enclosed please find one (1) original and
eight (8) copies of Exhibit N, Stormwater System Calculations, to be included as part of the

above-referenced application.

We look forward to appearing before the Planning Board at its regularly scheduled meeting on
Thursday, January 25, 2018 to discuss this application in more detail. In the meantime, if you
have any questions, please do not hesitate to contact the undersigned.

Very truly yours

Phillips\..ytle LLP

cc: Matt Johnston, Village Planner
Joseph L. Bowes, Director of Real Estate Development, INHS
Alena Fast, Real Estate Developer, INHS
Claudia Brenner, Architect Doc #01-3088422.1

JOSEPH C. SMITH

DIRECT 716 847 65407 JSMITH@PHILLIPSLYTLE COM
ATTORNEYS AT LAW

ONE CANALSIDE 125 MAIN STREET BUFFALO, NY 14203-2887 PHONE 716 847 8400 FAx 716 852 6100

NEW YORK: ALBANY, BUFFALO, CHAUTAUQUA, GARDEN CITY, NEW YORK, ROCHESTER I WASHINGTON, DC CANADA: WATERLOO REGION PHILLIPSLYTLE.COM
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PROJECT DESCRIPTION

Purpose and Extent of Proposed Development

The 46 South Street project is located in the Village of Trumansburg, Tompkins County, New York
(Tax Map Parcels 9.-1-2 & 8.-3-2.2). The project includes the consolidation of the two parcels then
the subdivision of the 19.115 acres into 15 parcels that will include market rate for-sale units,
affordable for-sale townhomes, affordable rental townhomes, rental apartments and a nursery school.
The project will also include various amenities such roads, parking and walkways.

The stormwater management objectives for the project focus on treatment of runoff from the post-
developed site. As a townhome and multifamily residential property disturbing greater than one acre
of land, a full Stormwater Pollution Prevention Plan (SWPPP) is required, including both temporary
erosion controls and permanent stormwater management practices under the regulations of the
Village of Trumansburg and New York State Department of Environmental Conservation (DEC).
Stormwater management objectives for the site include:

e Providing water quality treatment by means of stormwater wetlands, a bioretention filter, and rain
gardens.

o Provide Runoff Reduction by means of rain gardens and a bioretention filter.
Providing stormwater detention to meet DEC’s standards for mitigating runoff from the 1-, 10-,
and 100-year storm events.

Project Disturbance Area

Total Disturbed Area: 14.91 acres
Existing Impervious Area: 0.00 acres
Proposed Impervious Area: 4.63 acres
Increase in Impervious Area: 4.63 acres

Description and Limitations of On-Site Soils

On-site soils consist of Howard gravelly loam (33.7%), Lansing gravelly silt loam (7.6%), Ovid silt
loam (13.7%) and Rhinebeck silt loam (45.0%) based on the USDA Soil Surveys of Tompkins
County. Based upon the classification of soils defined by the Natural Resource Conservation Service,
the site contains 33% HSG “A” 8% HSG ”B” and 59% HSG “D” soils.

A geotechnical investigation to determine the soil types and properties for the on-site soils was
conducted by the geotechnical consultant, Empire Geo-Services Inc., in August 2017. The report
shows higher groundwater in the areas associated with “D” soils in the USDA report.

PoOST-CONSTRUCTION STORMWATER MANAGEMENT

Existing Conditions

The project site is best characterized as undeveloped land, and will disturb approximately 14.91 acres.
100% of the existing site cover is pervious.

There are two watersheds in the vicinity of the project site that will be impacted by the proposed
project. The western watershed (WS#1) has been divided into two subareas (WS#1A and WS#1B).

T.G. Miller, P.C. 1. December 13, 2017
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Watershed #1A drains in a southeasterly direction to existing Wetland A, which is the point of
analysis. Watershed #1B picks up overflow from Watershed 1A and a majority of the site and drains
in a southeasterly direction to the point of analysis.

The eastern watershed (WS#2) has been divided into two subareas (WS#2A and WS#2B). Watershed
#2A drains the northeastern portion of the site to Wetland C then north of the Connor property to the
point of analysis. (See Sheet 1 of 2 — Existing Watershed Boundaries)Watershed #2B drains mostly
off-site properties and a small portion of the site in a northeasterly direction to South Street where a
catch basin and a couple of yard inlets, combined with 6” and 18” piping, collect the runoff. The point
of analysis is the end of the existing 18” CMP that discharges to the roadside swale north of the

Connor property.

TABLE 1. HYDROLOGIC DATA FOR EXISTING CONDITIONS
Drainage Area| Curve [ Time of Concentration
Watershed (Ac?’es) Number (min)
1A 11.31 75 20.3
1B 14.15 67 25.5
2A 2.59 39 29.2
2B 4.87 62 15.3

Future Conditions

Development of the site will include the construction of market rate for-sale units, affordable for-sale
townhomes, affordable rental townhomes, rental apartments and a nursery school. The project will
also include various amenities such roads, parking and walkways. The project will disturb
approximately 14.91 acres and the footprint of new impervious surfaces will increase by
approximately 4.63 acres.

The stormwater strategy will utilize stormwater wetlands, a bioretention filter, and rain gardens to
treat the water quality volume. The filter practice is shown in the only location that was practicable,
due to flat site grades. Whatever water quality volume is not provided by the bioretention filter and
rain gardens will be provided in the stormwater wetlands. Detention for the 1-, 10- and 100-year
storm events in Watershed #1 will be provided in two stormwater wetlands. Watershed #2 will have a
below ground detention system to provide storage for the 1-, 10- and 100-year storm events. (See
Sheet 2 of 2 — Proposed Watershed Boundaries)

TABLE 2. HYDROLOGIC DATA FOR FUTURE CONDITIONS
Drainage Area| Curve | Time of Concentration
Watershed (Acres) Number (min)

1A 8.97 75 20.3

1B 15.65 78 16.0

1C 1.00 57 13.9

1D 1.12 79 7.4

2A 2.38 40 23.8

2B 4.21 66 15.3

2C 0.17 94 6.0

T.G. Miller, P.C. 2. December 13, 2017



46 South Street Preliminary Stormwater Calculations

Water Quality Controls

The water quality strategy is designed to improve water quality by capturing and treating 90% of the
average annual stormwater runoff volume. The required water quality volume is calculated from the
following equation:

wQ, = P*(0.05+0.009*)*A / 12
Where:
P = 90% rainfall event (inches)

1.00 inches (Ithaca, NY)

Rv = (0.05+0.009*1) (minimum allowed value = 0.20)
1 = Imperviousness (%o)
A = Drainage Area (s.f.)
= 19.12 acres (site acreage was used to determine requirements)
Therefore: | = 4.63 acres / 19.12 acres
= 24%
Rv = (0.05+0.009%24%)
= 0.27
Required WQ, = 1.007* 0.27 * 19.12/ 12
= 0.427 acre feet

= 18,595 cubic feet

The project plans to utilize both rooftop disconnection and tree planting credits towards the water
quality and runoff reduction requirements. These credits are applied by recalculating the WQv and
RRv requirements while counting the disconnected rooftop portions and up to 100 square feet of
impervious cover per tree as pervious surfaces.

Rooftop disconnections: Most of the buildings were counted towards this credit. The large
multifamily building, half of the nursery, and half of the two buildings adjacent to existing Wetland
“A” were not counted, as their roof runoff is unable to be directed to vegetated areas that meet the
NYSDEC requirements. 0.74 acres of roofs are counted in this credit.

Tree Planting: Only trees along roads, having canopies greater than 16 feet in diameter were counted
for this credit. If the tree canopies did not cover adequate impervious cover, they were not counted.
205 trees were counted, with 100 square feet of impervious cover being credited per tree (for a total
0f 0.47 acres).

The recalculated water quality volume is as shown as follows:

P = 90% rainfall event (inches)
1.00 inches (Ithaca, NY)
(0.05+0.009*I) (minimum allowed value = 0.20)
Imperviousness (%)
A = Drainage Area (s.f.)
= 19.12 acres (site acreage was used to determine requirements)

It

Rv

b—
Il

T.G. Miller, P.C. 3. December 13, 2017
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Therefore: I = (4.63 acres -0.74 acres — 0.47 acres) / 19.12 acres
= 18%
Rv = (0.05+0.009*18%)
= 0.211
Required WQ, = 1.007* 0.211 * 19.12/ 12

I

0.336 acre feet
= 14,645 cubic feet

Runoff Reduction Volume

Runoff reduction can be achieved by infiltration, groundwater recharge, recycling, or
evaporation/evapotranspiration of 100 percent of the post-development water quality volumes to
replicate pre-development hydrology. This can be achieved by maintaining pre-construction
infiltration, peak runoff flows, discharge volumes, and minimizing concentrated flows through the use
of runoff control techniques that will provide treatment in a distributed manner before runoff reaches
the collection system. This requirement can be accomplished by application of on-site green
infrastructure techniques, standard stormwater management practices with runoff reduction capacity,
and good operation and maintenance.

In the case of this project high ground water, low hydrologic soil ratings and extremely flat
topography preclude the installation of most green infrastructure practices. As a result of these
physical limitations, 100% runoff reduction of the water quality volume cannot be achieved. Projects
that cannot achieve runoff reductions to pre-construction conditions must, at a minimum, reduce a
percentage of the runoff from impervious areas to be constructed on the site. The percent reduction is
based on the Hydrologic Soil Groups (HSG) of the site. The minimum runoff reduction volume
required is calculated using the following equation:

MinRRv = [(P) (Rv*) (AD)]/ 12
Where:
P = 90% rainfall event (inches)

1.00 inches (Ithaca, NY)

Rv* = 0.05+0.009(I) Where 1 is 100% impervious
Ai = (S)(Aic)
(Aic) = Total area of impervious cover (acres)
S = HSG Specific Reduction Factor
= 0.55 for HSG “A” Soils (32% of site)
= 0.40 for HSG “B” Soils (8% of site)
= 0.20 for HSG “D” Soils (60% of site)
S = 32%%*0.55 + 8%*0.40 + 60%*0.20
= 0.33
Aic = 0.33*3.42
= 1.13 acres to be treated
Min RRv = (1.00” * [0.05+0.009(100)] * (0.33 *3.42) / 12

= 0.089 ac-ft (3,875 cubic feet)

T.G. Miller, P.C. 4. December 13, 2017
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Water Quantity Controls

The water quantity practice is designed to reduce peak discharges for the 1, 10, and 100-year storms
to below pre-developed rates at the point of analysis. In Watershed 1A some small storage will be
continue to be provided in existing Wetland “A.” However, Watersheds #1A and #1B will both drain
to the proposed Stormwater Wetlands to attenuate post-developed peak flows. Watershed #1C will be
mitigated by means of a separate Stormwater Wetland, and Watershed #1D is not captured and sheet
drains off the site.

Watershed #2C contains the South Street drive, the majority of which will be captured by
underground detention and then treated by a hydrodynamic separator unit. Watersheds #2A and #2C
will remain largely unchanged, with some small areas of woods and meadow being converted to lawn
prior to draining off of the site.

Table 3 summarizes resulting peak discharge rates from within each of these watersheds.

T.G. Miller, P.C. 5. December 13, 2017
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TABLE 3. HYDROLOGIC MODELING RESULTS

Runoff Volume (acre-feet) Peak Rate of Runoff (cfs)
1-yr 10-yr 100-yr 1-yr 10-yr 100-yr
Pre-Developed
WSHIA - (Existing] ) 33 0.955 2.571 1.69 13.76 37.06
Wetland)
WS #1B 0.154 0.799 2.483 0.87 8.86 30.82
WS #1 (POA) 0.381 1.738 5.022 2.13 16.79 46.33
WS #2A 0.000 0.000 0.063 0.00 0.00 0.26
WS #2B 0.024 0.193 0.697 0.07 2.61 11.39
Post-Developed: Controlled (increase over pre-developed)
WS #1A (Existing 0.173 0.745 2.026 1.05 10.62 24.57
Wetland) (-0.060) (-0.210) (-0.545) (-0.64) (-3.14) (-12.49)
WS #1B 0.532 1.650 4.026 8.00 26.81 64.95
(+0.378) (+0.851) (+1.543) (+7.13) (+17.95) (+34.13)
Stormwater Wetland
(WS #1A & 1B) 0.181 0.402 4.028 0.31 0.73 27.46
Wetland #2
(WSHIC) 1.000 0.016 0.086 0.00 0.03 0.15
WS #1D 0.041 0.124 0.298 0.89 2.73 6.35
0.223 0.542 4.412 0.90 2,92 28.28
WS #1 (POA
( ) (-0.158) (-1.196) (-0.610) (-1.23) (-13.87) (-18.05)
WS #2A 0.000 0.000 0.067 0.00 0.00 0.35
(0.000) (0.000) (+0.004) (0.00) (0.00) (+0.09)
WS #2B 0.040 0.224 0.713 0.26 3.36 11.81
(+0.016) (+0.031) (+0.016) (+0.19) (+0.75) (+0.42)
WS #2.C 0.018 0.036 0.066 0.15 0.22 0.30
(Detention)
0.058 0.259 0.779 0.41 3.58 12.11
WS #2B/C (POA
( ) (+0.034) (+0.066) (+0.082) (+0.34) (+0.97) (+0.72)

As can be seen in Table 3, there will be slight increase in some of the rates of runoff for Watersheds
#2A and #2B/2C. This is largely due to the conversion of some existing meadow and forest to lawn.
The site grading was modified to decrease the acreage of property that was draining to South Street,
but some areas couldn’t be captured due to site topography. The only impervious area that will drain
untreated towards South Street is 0.02 acres of the South Street driveway apron. All other impervious
covers will be captured and treated before leaving the site.

T.G. Miller, P.C.

December 13, 2017
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Practice Sizing

Bioretention Filter
The filter will capture and treat runoff from a portion of Watershed #1B. The filter is sized using
Darcy’s Law as presented in the New York State Stormwater Management Design Manual, using the
following equation:

As = WQ, (d)/[(kNT)(drthy)]
Where:
As = Filter Area (sf)
de = Filter Depth (feet) = 2.0 feet
hr = Average Head Above Filter (feet) = 0.5 feet
Tr = Filtering Time (days) = 2 days
k = Soil Permeability (ft/day) = 0.5ft/day
wWQ, = Water Quality Volume (cf)
Therefore:
P = 90% rainfall event (inches)
= 1.00 inches (Ithaca, NY)
Rv = (0.05+0.009*1) (minimum allowed value = 0.20)
| = Imperviousness (%)
A = Drainage Area (s.f.)
= 1.53 acres (site acreage was used to determine requirements)
Therefore: I = (1.13 acres) / 1.53 acres
= 74%
Required WQy = 1.007*(0.05+0.009%74%)* 1.53/ 12
= 0.091 acre feet
= 3,970 cubic feet
Therefore:
Af = 3,529%2.0 / [(0.5)(2)(2+0.5)]
Af = 3,529 square feet required

As bioretention filters in “C/D” soils only provide 40% RRuv, the filter will be oversized by 2.5 to
provide enough surface area to provide 100% RRv for the drainage area.

Af = 2.5% 3,529 = 8,822 square feet required
Af = 9,065 square feet provided

The oversizing of the filter allows for 100% of the WQv treated to be counted towards runoff
reduction. As the filter watershed contains 1.13 acres of impervious cover, it meets the minimum RRv
area and volume requirements.

T.G. Miller, P.C. 7. December 13, 2017
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Rain Gardens
Several rain gardens are being proposed on INHS properties. This will be small rain gardens, with a
12-inch deep soil cross-section. They will capture and treat runoff from some of the driveways, and

help provide extra WQv and RRv.

Hydrodynamic Separator
A hydrodynamic separator unit will be used to treat runoff from the South Street drive, before it

enters the existing South Street storm sewer.

Stormwater Wetlands

The wetland practices are designed to mitigate stormwater discharges for the 1-, 10- and 100-year
storm events, while provided WQv treatment for areas not treated by the bioretention filter. The large
stormwater wetland that treats WS#1B will have two outlet control structures, with three 18-inch
culverts that discharge to existing Wetland “F> which is the Point of Analysis for Watershed #1. The
smaller stormwater wetland practice will have a single outlet control structure with one 8-inch culvert
that discharges to Wetland “F.” Both practices have 3-inch orifices to provide Chanel Protection.

The wetland practices were sized using HydroCAD, as can be seen in the attached calculations.

Underground Detention System

To manage runoff from the South Street drive, underground pipe storage is being proposed to
mitigate the 1-, 10- and 100-year storm events. The piping has been sized in HydroCAD and includes
and outlet control structure with a 3-inch orifice for channel protection and a weir to detain water in
the upstream pipes.

T.G. Miller, P.C. 8. December 13, 2017



¢iol

SINVYANNOY
Q3HSYILVM
ONILSIX3

CAAHOIHO

004t | 203rOud

100z 31vd

YOA MoN ‘Bingsuewns|
Jos4}S Yinog 9y

977 wewdojersq Auedold [erpung
9 sgolneg BuisnoH poousoqybieN eveyy|

| aawmwaa [y < \ . (\/ A L
A

7Y SLOTUNOMN YIS0 STEVHON 0N 00N
912 D) LHORUICO

"SNOILYYILTY 40 NOILdINOSIT
DAHIIIS ¥ ONV HNLLYNDIS ¥3H HO SH
AS G3MOTIOS A8 GIHILYY, NOLIYION
3HL ONV 1¥3S ¥3H HO SIH XiddV
O1 MV AG 0ININDTYH S1 LNINNDOT
SIHL SUILIV OHM LNINADOC

ANY 04 MV 30 NOLLYIOIA ¥ St LI
TN

XD} Z2Y-ELZ~L09
9 LLY9-ZLZ~L08
wooradouby
0SB¥1 JRI0A MAN YOVHL
L3UIS VUMY HIHON €02
SHOATANNS ONV SHTINIONT

*0'd ‘3TN D'1

ufitsaq Jouajuy
Buluuelq
anpeuyory

S_OZLHOEY | TOH

SISATVNY J0 LNIOd ~ / NN m.mNﬂzo_._kE.ZMU—MOO 40 3ML - — ~

%qumzzz AN / N — \ /

Sit¥l=TvlO0L

S3YJY 0T 0=SNOIAYIJNI Ny

/ ar# AHISHALVA / / /
- Sy \ \
AT~ / -~ // N.N.hﬂRQ o 4 r@f

// // ~ - //
~ ~— - ~ (dAL) Hivd ;N\.: | \\ \ =
~ NOILVINZONOD 40 3Ly
~ /ﬁ gy / - ey /
N
) 5/e5e Praves / ?u.i A
%HVX/// % \ m\ \\ F4|l = oY - /A
] ¢

AN
// ;

Ezﬁeﬁsuzﬂmu@ \ /
Vi# QAHSAALVM
SISXTVNY=za0 LNIOE~ v

_ = o~
_ S
_ ,
/ _
) ﬁ )
I !
i L
= -
AV A B —
N\ | C =
/_/WE P
™ 4
\ ) / m

00012100 4 om-L1z-208
G ANTERE 100 WG R D M SO0

SLDALIHDAY 3dVISANVI

vV IAMAL

AN
1# QEAHSHALVA / f ( \ /| _ﬁ/

, S
/ - - \.V4 P
T - S

NIA €°02=NOLLVYINIONOD 40 3MIL
SL=Y3GNNN 3JAYND
SIYOV_Le'LL=TVIO0L
TIAIV 61 0L=SN0IANId

S3MOY ZL'L=SNOIANIdNI

VI# (QAHSHALVM




0y ZZCO-CLT-L0D

SUOAIAUNS OGNV SYTINIONI

*0'd "9FTIR DL

N T

SLYOCILL0N} 009LELT 2099

ubisaq Jousiuy
Bujuue|d
aINIBUYDNY

N1z 10974 Q00142408
WO AN 101G TS WeE M 00k

SLOILIHDAY IdVISONV

vV ML

NV 40 INIOd \

S

ve# qAHSIILVA
SISATVNY. 40 LNIOd

Vi# QIHSIALVM
\ SISATVNV 0 INIOd

[

“0Z=NOLV4LNIONOD :
=43ANN

m@
V 258=1¥10L
ME.IA..H:«“"J

Y 65 0=SAGIAMAIAI
nf_ CHSHALS

.y

[ 4 [ € 4 [ 3
N%ON 002 001 ] \ 0 Dl\ \ -
) [] L
FVIS OHVEO VIVD / \ )
/
S3NVANNOS _ \ [ Q
Q3IHSYIALYM
a3s0doud ﬂ D
NIN 61 =RDIVAEINGD Jo I \
‘aaN0ID S3AOV 00" L =TV \ 0 NIN & Z=NOLLYNLNIONOD 40 INLL \ M
0 | A8 vl TRV 2670= / 6L=HIBHNN_ 3NN D
won | 1oarona SIPY 80'0=SNOIAFANI \ SRUOV 2L L=l
LL0TIEMIEH :aiva QIHSTLLY A \ \ muzww 00°0=SNPINNIdNI D \ .
AT# TIHSUILVA
\ \ , 1 QIHSAALVA NIN 0°91=NOLVSINIONOD 40 INIL
— IV W = 3 L D’ ISATVNY J0 LNIOd mw..n%mm_:? 3A8ND Q
m = I~ s SIMOVY S9°S1=TIOL
o8 E TN \ STV SEoT=SronEId
w a8 = \ SIMIY /8 p=SNOINIIANI
S 5 NS a1# QEHSIALVM Sah @ D
& D D w / e Sy,
<cO g9 | MRS 4 AP R Lo S e N
S C 3 M. \ 7 - - _ SOV £1°L=SNOANIdNI < Marns
=z — 'M. /2 T = o IHSHALVM -G0S
m e o M. D \ e 4 % NOLLNALAJOIH
a4 NIN €S L=NOUVAIN. 40 ML~ \ / = i
|0A S % - ..%.Ewwmdwunésk ] Hlg Pd —
@D STV T =STORTIS
= —_ .m m SOV SF'0=SNOLAY3 ¢ s \%m\j/ _
D 32 gof CansuaIvV %,/ . | p—
2 3 e 0
e m « LT -
g - mu \ - Y 3 2ie, @ \ B8 = g
2 ; 5 Y
O = NIN 0"9=NoLt 3 caa $ Q
Mw YEEUIAANN A L £66 g
& SRV L1 0=IOL N
Qo S34DV SL0=SN0 M - ﬁ &5 Q D
o2# [ (AHSYALVM -/ =) — wjs i ] (4A) Hivd MO4 -
T SLOIRY OSSN 0N THEAGHL \ — s 11\ N\ / 00 40 WL
9162 () AHORIAGCO ] e — m U \ -
"SNOILYYALTY 40 NO1LdINISI0 o L
DLRIAS ¥ ONY JUNLLYNOIS HIH ¥0 SH
A8 GIMOTIOS A8 GIUALW. NOLVION 166 Q
JHL ANV VIS ¥IAH HO SIH XIddV /8
OL MY AG G3AND3IY SI ININADOC 13
SIHL SH311Y OHM INIRND0T fe ; S ? % = -
S AL = Q \ TN %m,@ﬂ/ Qg m
3M1 HICNN ONLLOY SSTTNN 'NOSH3d — 4 (o) ﬂ NN — x o~ Q
ANV 404 MY 40 NOLYTIOIA ¥ §1 U1 %Em 5 10 u:_.n_v. \\wn O/ / N\ / \ //, . i ™ {
S3¥ H. = W . 3 / _ T i
D vy LGi= i - \ ki < D
a L 7/ — ”~ = _ §
/| \\ &
i d
\ ~, .2 - [ \
gz# qIHSy / £ T Q
! » [ (QNVILEM “ONILSIX) 5

L]

D@

/

/»ﬂdw,an/
47
i e




L J

Site Water Quality Volume

WQv=P*Rv*A/12
Where: Rv = ( 0.05+0.009 * I ) (min 0.20)

Impervious Cover (acres): | 4.63 |

Site Area (acres): | 19.12 |
Imperviousness, | (%): | 24% |

WQ Storm, P (in): | 1.0 |

Rv: | 0.27 |

WQ Volume Required (acre-feet): | 0.427 |
WQ Volume Required (cubic feet): | 18,595 |

Site Runoff Reduction Calculations

RRv = (P) (Rv¥) (Ai) /12
Where: Ai = (S) (Aic)

Impervious Cover (acres), Aic: | 4.63 |

WQ Storm, P: | 1.0 |

HSG Reduction Factor, S: | 0.33 |

Impervious Cover targeted for RRv, Ai: | 1.52 |
Rv*: | 0.95 |

Minimum RRv (acre-feet): | 0.120 |

Minimum RRv (cubic feet): | 5,240 |

6.15 Ac (32%)
1.55Ac  (8%)
0.00 Ac (0%)
11.42 Ac (60%)



Site Water Quality Volume Recalculated After Rooftop Disconnection

WQv=P*Rv*A/12

Where: Rv = ( 0.05+0.009 * 1 ) (min 0.20)

Impervious Cover (acres):
Drainage Area (acres):
Imperviousness, | (%):

WQ Storm, P (in):
Rv:
WQ Volume Required (acre-feet):

WQ Volume Required (cubic feet):

3.89

| minus 0.74 Roof Disconnect

19.12

20%

1.0

0.23

0.371

16,180 |

Site Runoff Reduction Calculations Recalculated After Rooftop Disconnection

RRv = (P) (Rv*) (Ai) /12

Where: Ai = (S) (Aic)

Impervious Cover (acres), Aic:

WQ Storm, P:

HSG Reduction Factor, S:

Impervious Cover targeted for RRv, Ai:
Rv*:

Minimum RRv (acre-feet):

Minimum RRv (cubic feet):

3.89

1.0

0.33

1.28

0.95

0.101

4,400

HSG:

o0 w>»

6.15 Ac
1.55 Ac
0.00 Ac
11.42 Ac

(32%)
(8%)
(0%)

(60%)



Site Water Quality Volume Recalculated After Accounting for Tree Plantings

WQv=P*Rv*A/12
Where: Rv = ( 0.05+0.009 * | ) (min 0.20)

Impervious Cover (acres): | 3.42 Jminus 205 trees x 100sf
(0.47 acres)

Drainage Area (acres): | 19.12 !
Imperviousness, | (%): | 18% |
WQ Storm, P (in): | 1.0 |
Rv: | 0.211 |
WQ Volume Required (acre-feet): | 0.336 |
WQ Volume Required (cubic feet): | 14,645 |

Site Runoff Reduction Calculations After Accounting for Tree Plantings

RRv = (P) (Rv¥) (Ai) /12
Where: Ai = (S) (Aic)

Impervious Cover (acres), Aic: | 3.42 |
WQ Storm, P: | 1.0 |
HSG Reduction Factor, S: | 0.33 |
Impervious Cover targeted for RRv, Ai: | 1.12 |
Rv*: | 0.95 | HSG:
A 6.15Ac (615%)
Minimum RRyv (acre-feet): | 0.089 | B 1.55Ac (155%)
C 0.00Ac (0%)
Minimum RRyv (cubic feet): | 3,875 | D 1142Ac (1142%)




Bioretention Filter Design

Water Quality Volume

WQv=P*Rv*A/12
Where: Rv = ( 0.05+0.009 * 1)

Impervious Cover (acres):

Drainage Area (acres):

imperviousness, | (%):

wWQ Storm, P (in):

Rv:

WQ Volume Required (acre-feet):

WQ Volume Required (cubic feet):

Bioretention Filter Sizing

SA = WQv* df k*(d+h)*t) ]

WQv (cf):

Depth of Filter Media, d, (ft):

Coefficient of Permability, k, (ft/day):

Average Height of Water above Filter Bed, h, (ft):

Filter Bed Drain Time, t, (days):

Surface Area Provided, SA, (sf): |

Surface Area Provided, (sf):

0.091

3,970

3,970

2.00

0.50

0.25

|

2

3,629

] 8,822

|

9,065

|> Req'd, OK
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Hydrologic Soil Group—Tompkins County, New York

Hamilton Square

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Tompkins County, New York (NY109)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

HdC Howard gravelly loam, 5 |A 7.5 33.7%
to 15 percent simple
slopes

LbB Lansing gravelly silt B 17 7.6%
loam, 3 to 8 percent
slopes

OaA Ovid silt loam, 0 to 6 C/D 3.1 13.7%
percent slopes

RkA Rhinebeck silt loam, 0 to | C/D 10.1 45.0%
2 percent slopes

Totals for Area of Interest 224 100.0%

Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey

7/31/2017
Page 3 of 4



Hydrologic Soil Group—Tompkins County, New York Hamilton Square

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usDa  Natural Resources Web Soil Survey 713172017
= Conservation Service National Cooperative Soil Survey Page 4 of 4



,r"

/

\
\18 )
WS#MQ\
N\

/2P\

ey
i O
3L J

Existing W"’"M
=

Time Lag (see

Subcat Reach

notes

5R

o { -
( ss> 7S>
Vi 0
WS #2A WS #28

P

WS #1 POA

Routing Diagram for Existing
Prepared by Microsoft, Printed 12/14/2017
HydroCAD® 10.00-16 s/n 05659 © 2015 HydroCAD Software Solutions LLC




Existing Type Il 24-hr 1-yr Rainfall=1.96"

Prepared by Microsoft Printed 12/14/2017
HydroCAD® 10.00-16 s/n 05659 © 2015 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 1S: WS #1A

Runoff = 3.52cfs@ 12.17 hrs, Volume= 0.296 af, Depth> 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN Description
1.120 98 Paved parking, HSG D
0.580 30 Woods, Good, HSG A
2.000 77 Woods, Good, HSG D
0.490 78 Meadow, non-grazed, HSG D
1.100 39 >75% Grass cover, Good, HSG A
6.020 80 >75% Grass cover, Good, HSG D

11.310 75 Weighted Average

10.190 90.10% Pervious Area
1.120 9.90% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.5 18 0.0100 0.63 Sheet Flow,

Smooth surfaces n=0.011 P2=2.31"
13.0 82 0.0100 0.1 Sheet Flow,

Grass: Short n=0.150 P2=2.31"

1.9 171 0.0090 1.53 Shallow Concentrated Flow,
Unpaved Kv=16.1fps

4.9 140 0.0090 0.47 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

20.3 411 Total



Existing Type Il 24-hr 1-yr Rainfall=1.96"

Prepared by Microsoft Printed 12/14/2017
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Subcatchment 1S: WS #1A
Hydrograph

352cfs

| ~ Typell 24-hr
: ~1-yr Rainfall=1.96"
Runoff Area=11.310 ac
Runoff Volume=0.296 af
'Runoff Depth>0.31"
Flow Length=411'
. i Tc=20.3 min
N CN=75

L )

5 6 % é EIJ 10 11 12 13 14 15 16 17 18 19 20
Time (hours)

Flow (cfs)




Existing Type Il 24-hr 1-yr Rainfall=1.96"

Prepared by Microsoft Printed 12/14/2017
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Summary for Subcatchment 4S: WS #1B

Runoff = 087cfs@ 12.32 hrs, Volume= 0.154 af, Depth> 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN_Description

0.100 98 Paved parking, HSG D
1.210 30 Woods, Good, HSG A
0.790 77 Woods, Good, HSG D
8.460 78 Meadow, non-grazed, HSG D
1710 30 Meadow, non-grazed, HSG A
0.850 58 Meadow, non-grazed, HSG B
1.030 80 >75% Grass cover, Good, HSG D

14150 67 Weighted Average

14.050 99.29% Pervious Area
0.100 0.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

04 14 0.0100 0.60 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
9.3 86 0.0250 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.7 218 0.0180 2.16 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
1.9 77 0.0180 0.67 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
6.2 539 0.0080 1.44 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
6.0 452 0.0060 1.25 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

255 1,386 Total



Existing Type Il 24-hr 1-yr Rainfall=1.96"

Prepared by Microsoft Printed 12/14/2017
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Subcatchment 4S: WS #1B
Hydrograph

i
0:2 Type Il 24-hr
075 1-yr Rainfall=1.96"

0.7

o;: Runoff Area=14.150 ac

g 0.55- Runoff Volume=0.154 af
3 07 Runoff Depth>0.13"

E 045'2
w 3

0.4 Flow Length=1,386'

0.357

03—; Tc=25.5 min
CN=67
0.15—;

0.053 J
2 T T i T v T T L L} 4 1 L LB J r.re T T L N

5 5] V4 8 8 10 ;& 12 13 14 15 16 17 18 19 20

Time (hours)




Existing Type Il 24-hr 1-yr Rainfall=1.96"

Prepared by Microsoft Printed 12/14/2017
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Summary for Subcatchment 6S: WS #2A

[45] Hint: Runoff=Zero
Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN Description
0.150 98 Paved parking, HSG D
1.220 30 Woods, Good, HSG A
1.100 39 >75% Grass cover, Good, HSG A
0.120 61 >75% Grass cover, Good, HSG B
2590 39 Weighted Average
2.440 94.21% Pervious Area
0.150 5.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftft)  (ft/sec) (cfs)

10.5 43 0.0120 0.07 Sheet Flow,
Grass: Dense n=0.240 P2=2.31"
11.8 57 0.0440 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2=231"
2.0 151 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.1 32 0.0660 414 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
0.8 60 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
4.0 188 0.0240 0.77 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

292 531 Total



Existing Type Il 24-hr 1-yr Rainfall=1.96"
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Subcatchment 6S: WS #2A
Hydrograph

~ Type Il 24-hr

1-yr Rainfall=1.96"
Runoff Area=2.590 ac
Runoff Volume=0.000 af
'Runoff Depth=0.00"

.~ Flow Length=531"

| Tc=29.2 min
CN=39

Flow (cfs)

[0.00cfs |
e e - - - - — e e - - s J
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



Existing Type Il 24-hr 1-yr Rainfall=1.96"
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Summary for Subcatchment 7S: WS #2B

Runoff = 0.07cfs @ 12.51 hrs, Volume= 0.024 af, Depth> 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN Description

0.830 98 Paved parking, HSG D

0.100 30 Woods, Good, HSG A

0.580 30 Meadow, non-grazed, HSG A
0.140 58 Meadow, non-grazed, HSG B
0.300 39 >75% Grass cover, Good, HSG A
2.920 61 >75% Grass cover, Good, HSG B
4870 62 Weighted Average

4.040 82.96% Pervious Area

0.830 17.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.8 100 0.0300 0.17 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.3 180 0.0210 2.33 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
17 206 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

2.5 470 0.0100 3.09 5.46 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7' r= 0.38'
n= 0.025 Corrugated metal

15.3 956 Total
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Subcatchment 7S: WS #2B

Hydrograph

o] Type Il 24-hr

ooss{ 1-yr Rainfall=1.96"

o051 Runoff Area=4.870 ac
*“*1 Runoff Volume=0.024 af

* 1] Runoff Depth>0.06"
£ ,0s] Flow Length=956'
oozs{ T€=15.3 min
0021 CN=62
0.015
0.014
i PR RS N CANES SAEr Yaste s 1{' 13 14 15 16 17 18 19 20

Time (hours)



Existing Type Il 24-hr 1-yr Rainfall=1.96"
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Summary for Reach 5R: WS #1 POA

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 25.460 ac, 4.79% Impervious, Inflow Depth > 0.18" for 1-yr event
Inflow = 2.13cfs @ 12.92 hrs, Volume= 0.381 af
Oufflow = 213cfs @ 12.92 hrs, Volume= 0.381 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 5R: WS #1 POA

Hydrograph

2.13¢cfs | = Inflow
- — Outflow

2| Inflow Area=25.460 ac

Flow (cfs)

ry
1

5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20
Time (hours)



Existing Type Il 24-hr 1-yr Rainfall=1.96"
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Summary for Pond 2P: Existing Wetlands

Inflow Area = 11.310 ac, 9.90% Impervious, Inflow Depth> 0.31" for 1-yr event

Inflow = 3.52cfs @ 12.17 hrs, Volume= 0.296 af

Outflow = 1.69cfs @ 12.43 hrs, Volume= 0.233 af, Atten=52%, Lag= 15.7 min
Primary = 1.69cfs @ 12.43 hrs, Volume= 0.233 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=992.53' @ 12.43 hrs Surf.Area= 13,368 sf Storage= 3,552 cf

Plug-Flow detention time= 99.1 min calculated for 0.232 af (79% of inflow)
Center-of-Mass det. time= 39.1 min ( 882.5 - 843.5)

Volume Invert Avail.Storage _ Storage Description
#1 991.90' 14,723 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
991.90 0 0 0
992.00 539 27 27
992.50 12,019 3,140 3,166
993.00 34,207 11,557 14,723
Device Routing Invert Outlet Devices
#1  Primary 992.42' Asymmetrical Weir, C= 3.27

Offset (feet) -82.00 -58.00 0.00 51.00
Height (feet) 0.58 0.25 0.00 0.58

Emary OutFlow Max=1.68 cfs @ 12.43 hrs HW=992.53' TW=0.00' (Dynamic Tailwater)
1=Asymmetrical Weir (Weir Controls 1.68 cfs @ 0.43 fps)
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Pond 2P: Existing Wetlands

Hydrograph
= ey
_ T Inflow Area=11.310 ac
¥ Peak Elev=992.53'
Storage=3,552 cf
£,
é [1.69cfs

Jf

- Torrerrey T LM T T | |
5 6 7 8 e 10 11 12 13 14 15 16 17 18 19 20
Time (hours)




Existing Type Il 24-hr 1-yr Rainfall=1.96"

Prepared by Microsoft Printed 12/14/2017
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Summary for Link 3L: Time Lag (see notes)

Flow from the existing wetlands flows through Watershed #1B. To effectively model this condition, a time
lag was inserted between WS #1A and the POA. 29.3 minutes was derived by calculating Tc assuming
shallow concentrated flow for 815 feet @ 0.44%. The cover type used was Short Pasture Grass, which
has a Velocity factor of 7.0 ft/s

Inflow Area = 11.310ac, 9.90% Impervious, Inflow Depth > 0.25" for 1-yr event
inflow = 1.69cfs @ 12.43 hrs, Volume= 0.233 af
Primary = 1.70cfs @ 12.92 hrs, Volume= 0.227 af, Atten= 0%, Lag= 29.5 min

Primary outflow = Inflow delayed by 29.3 min, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 3L: Time Lag (see notes)
Hydrograph

= Inflow
= Primary

[ 1.6 1.70cfs |

Inflow Area=11.310 ac
delayed by 29.3 min

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)




Existing Type Il 24-hr 10-yr Rainfall=3.36"

Prepared by Microsoft Printed 12/14/2017
HydroCAD® 10.00-16 s/n 05659 © 2015 HydroCAD Software Solutions LLLC Page 14

Summary for Subcatchment 1S: WS #1A

Runoff = 1441 cfs @ 12.14 hrs, Volume= 1.022 af, Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.36"

Area(ac) CN Description
1.120 98 Paved parking, HSG D
0.580 30 Woods, Good, HSG A
2.000 77 Woods, Good, HSG D
0490 78 Meadow, non-grazed, HSG D
1.100 39 >75% Grass cover, Good, HSG A
6.020 80 >75% Grass cover, Good, HSG D

11.310 75 Weighted Average

10.190 90.10% Pervious Area
1.120 9.90% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)

0.5 18 0.0100 0.63 Sheet Flow,

Smooth surfaces n=0.011 P2=2.31"
13.0 82 0.0100 0.11 Sheet Flow,

Grass: Short n=0.150 P2=2.31"

1.9 171 0.0090 1.53 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

4.9 140 0.0090 0.47 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

20.3 411 Total
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Subcatchment 1S: WS #1A

s Hydrograph
153
ot . Typell 24-hr
12{ 10-yr Rainfall=3. 36"
:; “Runoff Area=11.310 ac
g % Runoff;Vqume=1.022‘af
' - Runoff Depth>1.08"
s - Flow Length-411'
54 1 Tc=20.3 min
- | CN=75

Time (hours)
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Summary for Subcatchment 4S: WS #1B

Runoff = 8.86cfs @ 12.22 hrs, Volume= 0.799 af, Depth> 0.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 10-yr Rainfall=3.36"

Area (ac) CN Description

0.100 98 Paved parking, HSG D
1210 30 Woods, Good, HSG A
0.790 77 Woods, Good, HSG D
8.460 78 Meadow, non-grazed, HSG D
1710 30 Meadow, non-grazed, HSG A
0.850 58 Meadow, non-grazed, HSG B
1.030 80 >75% Grass cover, Good, HSG D

14150 67 Weighted Average

14.050 99.29% Pervious Area
0.100 0.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

04 14 0.0100 0.60 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
9.3 86 0.0250 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.7 218 0.0180 2.16 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
1.9 77 0.0180 0.67 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
6.2 539 0.0080 1.44 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
6.0 452 0.0060 1.25 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

255 1,386 Total
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Subcatchment 4S: WS #1B

Hydrograph
. Type Il 24-hr
| 10-yr Rainfall=3.36"
g Runoff Area=14.150 ac
g ~ Runoff Volume=0.799 af
3 7 'Runoff Depth>0.68"
e s e oo e i < - 'Flow Length=1,386"
~ Tc=25.5min
CN=67

Time (hours)
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Summary for Subcatchment 6S: WS #2A

[73] Warning: Peak may fall outside time span
Runoff = 0.00cts @ 20.00 hrs, Volume= 0.000 af, Depth> 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.36"

Area (ac) CN Description
0.150 98 Paved parking, HSG D
1.220 30 Woods, Good, HSG A
1.100 39 >75% Grass cover, Good, HSG A
0.120 61 >75% Grass cover, Good, HSG B

2590 39 Weighted Average
2.440 94.21% Pervious Area
0.150 5.79% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)

10.5 43 0.0120 0.07 Sheet Flow,
Grass: Dense n=0.240 P2=2.31"
11.8 57 0.0440 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.31"
2.0 151 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.1 32 0.0660 4.14 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.8 60 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv=5.0fps
40 188 0.0240 0.77 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

29.2 531 Total
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Flow (cfs)

Subcatchment 6S: WS #2A

Hydrograph

0.001
o1 Type Il 24-hr
oor] 10-yr Rainfall=3.36"
Eﬁ‘” Runoff Area=2.590 ac
2o Runoff Volume=0.000 af
ooed Runoff Depth>0.00"
"1 Flow Length=531'
ooy TC=29.2 min
ol ON=39
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Summary for Subcatchment 7S: WS #2B

Runoff = 261cfs@ 12.11 hrs, Volume= 0.193 af, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.36"

Area (ac) CN _Description
0.830 98 Paved parking, HSG D
0.100 30 Woods, Good, HSG A
0.580 30 Meadow, non-grazed, HSG A
0.140 58 Meadow, non-grazed, HSG B
0.300 39 >75% Grass cover, Good, HSG A
2.920 61 >75% Grass cover, Good, HSG B
4870 62 Weighted Average
4.040 82.96% Pervious Area
0.830 17.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) (cfs)

9.8 100 0.0300 0.17 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.3 180 0.0210 2.33 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
1.7 206 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

2.5 470 0.0100 3.09 5.46 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.025 Corrugated metal

15.3 956 Total
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Subcatchment 7S: WS #2B

Hydrograph
|
| Type Il 24-hr
- 10-yr Rainfall=3.36"
“ Runoff Area=4.870 ac
F Runoff Volume=0.193 af
2 Runoff Depth>0.48"
: Flow Length=956'

Tc=15.3 min
CN=62
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Summary for Reach 5R: WS #1 POA

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 25.460 ac, 4.79% Impervious, Inflow Depth > 0.82" for 10-yr event
Inflow = 16.79 cfs @ 12.67 hrs, Volume= 1.738 af
Outflow = 16.79cfs @ 12.67 hrs, Volume= 1.738 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 5R: WS #1 POA
Hydrograph

18 R
] [16.79cfs | ~ Inflow
17 - ﬁ - — Outflow

“! Inflow Area=25.460 ac

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Pond 2P: Existing Wetlands

Inflow Area = 11.310 ac, 9.90% Impervious, Inflow Depth > 1.08" for 10-yr event
Inflow = 1441cfs @ 12.14 hrs, Volume= 1.022 af

Oufflow = 13.76 cfs @ 12.19 hrs, Volume= 0.955 af, Atten= 5%, Lag= 2.9 min
Primary = 13.76 cfs @ 12.19 hrs, Volume= 0.955 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 992.68' @ 12.19 hrs Surf.Area= 19,790 sf Storage= 5,952 cf

Plug-Flow detention time= 34.7 min calculated for 0.951 af (93% of inflow)
Center-of-Mass det. time= 12.2 min ( 827.2 - 815.0 )

Volume Invert Avail.Storage _Storage Description
#1 991.90' 14,723 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
991.90 0 0 0
992.00 539 27 27
992.50 12,019 3,140 3,166
993.00 34,207 11,557 14,723
Device Routing Invert Outlet Devices
#1  Primary 992.42' Asymmetrical Weir, C= 3.27

Offset (feet) -82.00 -58.00 0.00 51.00
Height (feet) 0.58 0.25 0.00 0.58

¥1imary OutFlow Max=13.65 cfs @ 12.19 hrs HW=992.67' TW=0.00' (Dynamic Tailwater)
1=Asymmetrical Weir (Weir Controls 13.65 cfs @ 0.67 fps)
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Pond 2P: Existing Wetlands
Hydrograph

153 14.41 cfs —~ Inflow
1376 cfs _Prlmar‘f

Inflow Area=11.310 ac
Peak Elev=992.68'
Storage=5,952 cf

Flow (cfs)
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Summary for Link 3L: Time Lag (see notes)

Flow from the existing wetlands flows through Watershed #1B. To effectively model this condition, a time
lag was inserted between WS #1A and the POA. 29.3 minutes was derived by calculating Tc assuming
shallow concentrated flow for 815 feet @ 0.44%. The cover type used was Short Pasture Grass, which
has a Velocity factor of 7.0 ft/s

inflow Area = 11.310ac, 9.90% Impervious, Inflow Depth > 1.01" for 10-yr event
Inflow = 13.76 cfs @ 12.19 hrs, Volume= 0.955 af
Primary = 13.60cfs @ 12.68 hrs, Volume= 0.939 af, Atten= 1%, Lag= 29.3 min

Primary outflow = Inflow delayed by 29.3 min, Time Span= 5.00-20.00 hrs, dt=0.05 hrs

Link 3L: Time Lag (see notes)
Hydrograph

E = Inflow
14 13.60 cfs — Primary

13 Inflow Area=11.310 ac
delayed by 29.3 min

Elow (cfs)
~
I
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Summary for Subcatchment 1S: WS #1A

Runoff = 37.85cfs @ 12.13 hrs, Volume= 2.643 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.73"

Area (ac) CN  Description
1.120 98 Paved parking, HSG D
0.580 30 Woods, Good, HSG A
2.000 77 Woods, Good, HSG D
0.490 78 Meadow, non-grazed, HSG D
1.100 39 >75% Grass cover, Good, HSG A
6.020 80 >75% Grass cover, Good, HSG D

11.310 75 Weighted Average

10.190 90.10% Pervious Area
1.120 9.90% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)

0.5 18 0.0100 0.63 Sheet Flow,

Smooth surfaces n=0.011 P2=2.31"
13.0 82 0.0100 0.1 Sheet Flow,

Grass: Short n=0.150 P2=2.31"

1.9 171 0.0090 1.53 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps

49 140 0.0090 0.47 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

20.3 411 Total
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Subcatchment 1S: WS #1A

. Hydrograph
! BATD
o T Type Il 24-hr
24 100-yr Rainfall=5.73"
2 Runoff Area=11.310 ac
g EZ Runoff Volume=2.643 af
3 20 Runoff Depth>2.80"
it Flow Length=411"
g Tc=20.3 min
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Runoff

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

30.82cfs@ 12.20 hrs, Volume=

Summary for Subcatchment 4S: WS #1B

Type Il 24-hr 100-yr Rainfall=5.73"

2.483 af, Depth> 2.11"

Area (ac) CN Description
0.100 98 Paved parking, HSG D
1.210 30 Woods, Good, HSG A
0.790 77 Woods, Good, HSG D
8.460 78 Meadow, non-grazed, HSG D
1710 30 Meadow, non-grazed, HSG A
0.850 58 Meadow, non-grazed, HSG B
1.030 80 >75% Grass cover, Good, HSG D
14150 67 Weighted Average
14.050 99.29% Pervious Area
0.100 0.71% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
04 14 0.0100 0.60 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
9.3 86 0.0250 0.15 Sheet Flow,
Grass: Short n=0.150 P2=231"
17 218 0.0180 2.16 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
1.9 77 0.0180 0.67 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
6.2 539 0.0080 1.44 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
6.0 452 0.0060 1.25 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
25.5 1,386 Total
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Subcatchment 4S: WS #1B

Hydrograph
. [308755]
. Type Il 24-hr
2 100-yr Rainfall=5.73"
Z Runoff Area=14.150 ac
2 > Runoff Volume=2.483 af
o Runoff Depth>2.11"
"] Flow Length=1,386"'
o Tc=25.5 min
y CN=67

Time (hours)
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Summary for Subcatchment 6S: WS #2A

Runoff = 0.26 cfs @ 12.44 hrs, Volume= 0.063 af, Depth> 0.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.73"

Area (ac) CN Description
0.150 98 Paved parking, HSG D
1.220 30 Woods, Good, HSG A
1.100 39 >75% Grass cover, Good, HSG A
0.120 61 >75% Grass cover, Good, HSG B
2.590 39 Weighted Average
2.440 94.21% Pervious Area
0.150 5.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

10.5 43 0.0120 0.07 Sheet Flow,
Grass: Dense n=0.240 P2=2.31"
11.8 57 0.0440 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2=2.31"
2.0 151 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.1 32 0.0660 414 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.8 60 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
4.0 188 0.0240 0.77 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

29.2 531 Total
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Subcatchment 6S: WS #2A

Hydrograph
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- 100-yr Rainfall=5.73"
o Runoff Area=2.590 ac
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Summary for Subcatchment 7S: WS #2B

Runoff = 11.39cfs @ 12.09 hrs, Volume= 0.697 af, Depth> 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.73"

Area (ac) CN Description
0.830 98 Paved parking, HSG D
0.100 30 Woods, Good, HSG A
0.580 30 Meadow, non-grazed, HSG A
0.140 58 Meadow, non-grazed, HSG B
0.300 39 >75% Grass cover, Good, HSG A
2920 61 >75% Grass cover, Good, HSG B
4870 62 Weighted Average
4.040 82.96% Pervious Area
0.830 17.04% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

9.8 100 0.0300 0.17 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.3 180 0.0210 2.33 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
1.7 206 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

2.5 470 0.0100 3.09 5.46 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n=0.025 Corrugated metal

15.3 956 Total
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Subcatchment 7S: WS #2B

Hydrograph
123 BET3
" Typell 24-hr
o | 100-yr Rainfall=5.73"
Runoff Area=4.870 ac
g Runoff Volume=0.697 af
e 'Runoff Depth>1.72"
" s " Flow Length=956"
' Tc=15.3 min
5 -~ CN=62
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Summary for Reach 5R: WS #1 POA

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 25.460 ac, 4.79% Impervious, Inflow Depth > 2.37" for 100-yr event
inflow = 46.33cfs @ 12.64 hrs, Volume= 5.022 af
Outflow = 46.33cfs @ 12.64 hrs, Volume= 5.022 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 5R: WS #1 POA

Hydrograph

48 [46.33cfs | ::.J-.m;w
“1 Inflow Area=25.460 ac

Flow (cfs)
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Summary for Pond 2P: Existing Wetlands

Inflow Area = 11.310 ac, 9.90% Impervious, Inflow Depth > 2.80" for 100-yr event
Inflow = 37.85cfs @ 12.13 hrs, Volume= 2.643 af

Oufflow = 37.06cfs @ 12.17 hrs, Volume= 2.571 af, Atten=2%, Lag= 2.0 min
Primary = 37.06cfs @ 12.17 hrs, Volume= 2.571 af

Routing by Dyn-Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=992.80' @ 12.17 hrs Surf.Area= 25,548 sf Storage= 8,893 cf

Plug-Flow detention time= 18.6 min calculated for 2.562 af (97% of inflow)
Center-of-Mass det. time= 8.4 min ( 803.7 - 795.3 )

Volume Invert Avail.Storage _Storage Description
#1 991.90' 14,723 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf. Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
991.90 0 0 0
992.00 539 27 27
992.50 12,019 3,140 3,166
993.00 34,207 11,557 14,723
Device Routing Invert Outlet Devices
#1  Primary 992.42' Asymmetrical Weir, C= 3.27

Offset (feet) -82.00 -58.00 0.00 51.00
Height (feet) 0.58 0.25 0.00 0.58

g_n'mary OutFlow Max=36.63 cfs @ 12.17 hrs HW=992.80' TW=0.00' (Dynamic Tailwater)
1=Asymmetrical Weir (Weir Controls 36.63 cfs @ 1.01 fps)



Existing
Prepared by Microsoft

Type Il 24-hr 100-yr Rainfall=5.73"
Printed 12/14/2017

HydroCAD® 10.00-16 s/n 05659 © 2015 HydroCAD Software Solutions LLC

Page 36

Pond 2P: Existing Wetlands

Hydrograph
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Summary for Link 3L: Time Lag (see notes)

Flow from the existing wetlands flows through Watershed #1B. To effectively model this condition, a time
lag was inserted between WS #1A and the POA. 29.3 minutes was derived by calculating Tc assuming
shallow concentrated flow for 815 feet @ 0.44%. The cover type used was Short Pasture Grass, which
has a Velocity factor of 7.0 ft/s

Inflow Area = 11.310ac, 9.90% Impervious, Inflow Depth > 2.73" for 100-yr event
Inflow = 37.06cfs@ 12.17 hrs, Volume= 2.571 af
Primary = 36.70cfs @ 12.66 hrs, Volume= 2.538 af, Atten= 1%, Lag=29.4 min

Primary outflow = Inflow delayed by 29.3 min, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 3L: Time Lag (see notes)
Hydrograph

37[36.70c8s | :g‘:ﬁ,:’afwl
Inflow Area=11.310 ac
0] delayed by 29.3 min
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Summary for Subcatchment 1S: WS #1A

Runoff = 279cfs@ 12.17 hrs, Volume= 0.235 af, Depth> 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN  Description

0.890 98 Paved parking, HSG D
0.260 30 Woods, Good, HSG A
1.580 77 Woods, Good, HSG D
1.100 39 >75% Grass cover, Good, HSG A
5.140 80 >75% Grass cover, Good, HSG D

8.970 75 Weighted Average

8.080 90.08% Pervious Area
0.890 9.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
0.5 18 0.0100 0.63 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
13.0 82 0.0100 0.11 Sheet Flow,
Grass: Short n=0.150 P2=231"
1.9 171 0.0090 1.53 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
4.9 140 0.0090 0.47 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

20.3 411 Total
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Subcatchment 1S: WS #1A

Hydrograph
3 (27558 |
Type Il 24-hr
_ 1-yr Rainfall=1.96"
.| ~ Runoff Area=8.970 ac
g Ruﬁoff ﬁVqume=0.235;af
3 'Runoff Depth>0.31"
i ~ Flow Length=411"
1 Tc=20.3 min
‘ CN=75
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Summary for Subcatchment 2S: WS #1B (CENTER)

Runoff = 8.00cfs@ 12.10 hrs, Volume= 0.532 af, Depth> 0.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN Description

4670 98 Paved parking, HSG D
2.190 39 >75% Grass cover, Good, HSG A
0.210 61 >75% Grass cover, Good, HSG B
7.820 80 >75% Grass cover, Good, HSG D
0.470 30 Woods, Good, HSG A
0.290 77 Woods, Good, HSG D

15,650 78 Weighted Average

10.980 70.16% Pervious Area
4.670 29.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)

0.4 14 0.0100 0.60 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
9.3 86 0.0250 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.7 218 0.0180 2.16 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
1.5 62 0.0180 0.67 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
0.3 60 0.0330 2.92 Shallow Concentrated Fiow,

Unpaved Kv=16.1fps

27 250 0.0025 1.56 15.55 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=1.00' Z=10.0/ Top.W=20.00'
n=0.030 Short grass

0.1 77 0.0480 9.94 7.81 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.013 Corrugated PE, smooth interior

16.0 767 Total
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Subcatchment 2S: WS #1B (CENTER)

Hydrograph

;
! Type Il 24-hr
" 1-yr Rainfall=1.96"
& Runoff Area=15.650 ac
g s Runoff Volume=0.532 af
P Runoff Depth>0.41"
" Flow Length=767"
Tc=16.0 min
CN=78

Time (hours)
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Summary for Subcatchment 3S: WS #1C

Runoff = 0.00cfs @ 17.70 hrs, Volume= 0.001 af, Depth> 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN Description

0.080 98 Paved parking, HSG D
0.320 39 >75% Grass cover, Good, HSG A
0.600 61 >75% Grass cover, Good, HSG B

1.000 57 Weighted Average

0.920 92.00% Pervious Area
0.080 8.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
12.9 100 0.0150 0.13 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.0 100 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

13.9 200 Total

Subcatchment 3S: WS #1C
Hydrograph

oooa-é 0.00 cfs
Z::; Type Il 24-hr

ooz 1-yr Rainfall=1.96"

o002y Runoff Area=1.000 ac
021 Runoff Volume=0.001 af

$°*! Runoff Depth>0.02"
w .1 Flow Length=200'
0001-? Tc=13.9 min
000ty CN=57
0.001
0000
0,000
S AR & 9 10 11 12 13 14 15 16 17 18 19 20
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Summary for Subcatchment 4S: WS #1D

Runoff = 0.89cfs @ 12.00 hrs, Volume= 0.041 af, Depth> 0.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN Description
0.680 78 Meadow, non-grazed, HSG D
0.440 80 >75% Grass cover, Good, HSG D
1120 79 Weighted Average
1.120 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft) (ft/sec) (cfs)

4.5 65 0.0900 0.24 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
2.9 186 0.0044 1.07 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

7.4 251 Total

Subcatchment 4S: WS #1D

Hydrograph

oo (89 cts |
0‘;; Type Il 24-hr
e 1-yr Rainfall=1.96"
0,65 Runoff Area=1.120 ac

g R Runoff Volume=0.041 af

5 0 Runoff Depth>0.44"
093-:—-; Flow Length=251"
0.3 Tc=7.4 min
g CN=79
0.15'3
B /

“ s 7 8 8 10 1 12 13 14 15 16 17 18 19 20
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Summary for Subcatchment 5S: WS #2A

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 1-yr Rainfall=1.96"

Area (ac) CN Description
0.150 98 Paved parking, HSG D
0.940 30 Woods, Good, HSG A
1.170 39 >75% Grass cover, Good, HSG A
0.120 61 >75% Grass cover, Good, HSG B
2.380 40 Weighted Average
2.230 93.70% Pervious Area
0.150 6.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.1 40 0.0250 0.13 Sheet Flow,

Grass: Short n=0.150 P2=2.31"
12.3 60 0.0440 0.08 Sheet Flow,

Woods: Light underbrush n=0.400 P2=2.31"

0.8 60 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

04 95 0.0660 4.14 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

1.2 90 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

4.0 188 0.0240 0.77 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

23.8 533 Total
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Subcatchment 5S: WS #2A
Hydrograph

~ Typell 24-hr

~ 1-yr Rainfall=1.96"
Runoff Area=2.380 ac
Runoff Volume=0.000 af
'Runoff Depth=0.00"
Flow Length=533"
Tc=23.8 min

CN=40

Flow (cfs)
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Summary for Subcatchment 6S: WS #2C

Runoff = 0.38cfs @ 11.97 hrs, Volume= 0.018 af, Depth> 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN Description

0.150 98 Paved parking, HSG B
0.020 61 >75% Grass cover, Good, HSG B

0.170 94 Weighted Average

0.020 11.76% Pervious Area
0.150 88.24% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
1.1 100 0.0350 1.46 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
0.6 140 0.0350 3.80 Shallow Concentrated Flow,
Paved Kv=20.3 fps
4.3 Direct Entry,

6.0 240 Total

Subcatchment 6S: WS #2C

Hydrograph
ol CEES
222 Type Il 24-hr
- 1-yr Rainfall=1.96"
ot Runoff Area=0.170 ac
g ot Runoff Volume=0.018 af
5 0022 Runoff Depth>1.27"
SNTE Flow Length=240'
31152 Slope=0.0350 '/
ot Tc=6.0 min
0.083 CN=94
ot &
G.02-z
A SRART SRR B 8 10 11 12 13 14 15 16 17 18 19 %0

Time (hours)
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Summary for Subcatchment 7S: WS #2B

Runoff = 0.26 cfs @ 12.16 hrs, Volume= 0.040 af, Depth> 0.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-yr Rainfall=1.96"

Area (ac) CN Description
0.850 98 Paved parking, HSG D
0.100 30 Woods, Good, HSG A
0.350 39 >75% Grass cover, Good, HSG A
2.910 61 >75% Grass cover, Good, HSG B
4.210 66 Weighted Average
3.360 79.81% Pervious Area
0.850 20.19% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.8 100 0.0300 017 Sheet Flow,
Grass: Short n=0.150 P2=231"
1.3 180 0.0210 2.33 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
1.7 206 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

25 470 0.0100 3.09 5.46 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n= 0.025 Corrugated metal

153 956 Total
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Subcatchment 7S: WS #2B
Hydrograph

u.za-i 0.26 cfs
0.26]
0.24—? Type Il 24-hr
022 1-yr Rainfall=1.96"
o Runoff Area=4.210 ac
018

£ o Runoff Volume=0.040 af

g 0.14 Runoff Depth>0.12"
0:42] Flow Length=956'
b Tc=15.3 min
gl CN=66
D.(M-;
0.024
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Summary for Reach 1R: WS #1 POA

Inflow Area = 26.740 ac, 21.09% Impervious, Inflow Depth> 0.10" for 1-yr event
Inflow = 0.90cfs @ 12.00 hrs, Volume= 0.223 af
Outflow = 0.90cfs @ 12.00 hrs, Volume= 0.223 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: WS #1 POA
Hydrograph

(a0t ] 2

Inflow Area=26.740 ac

Flow (cfs)

T
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Summary for Reach 2R: WS #2B/C POA

Inflow Area = 4.380 ac, 22.83% Impervious, Inflow Depth > 0.16" for 1-yr event
Inflow = 041cfs @ 12.16 hrs, Volume= 0.058 af
Outflow = 041 cfs@ 12.16 hrs, Volume= 0.058 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs

Reach 2R: WS #2B/C POA

Hydrograph

0.46

0.44] T = Infio
: 0.41cfs w
0.42 l—__] — Outflow

000 Inflow Area=4.380 ac

0.36-
0.34-
0.32-

0.3
0.28
0.26
0.24-
0.22-

0.24
0.18-
0.16+
0.14-
0.12-

0.1=
0.08
0.06-
0.04
0.024

Flow (cfs)
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Summary for Pond 1P: Existing Wetlands-Reduced

Inflow Area = 8.970 ac, 9.92% Impervious, Inflow Depth > 0.31" for 1-yr event

Inflow = 279cfs @ 12.17 hrs, Volume= 0.235 af

Outflow = 1.05cfs @ 12.53 hrs, Volume= 0.173 af, Atten=62%, Lag=21.5 min
Primary = 1.05cfs @ 12.53 hrs, Volume= 0.173 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=992.51' @ 12.53 hrs Surf.Area= 12,324 sf Storage= 3,267 cf

Plug-Flow detention time= 119.5 min calculated for 0.173 af (74% of inflow)
Center-of-Mass det. time= 49.2 min ( 892.7 - 843.5 )

Volume Invert Avail.Storage _Storage Description
#1 991.90' 21,366 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
991.90 0 0 0
992.00 539 27 27
992.50 12,019 3,140 3,166
993.00 30,390 10,602 13,769
993.25 30,390 7,598 21,366
Device Routing Invert Outlet Devices
#1  Primary 992.42' Asymmetrical Weir, C= 3.27

Offset (feet) -26.27 -25.00 0.00 20.00 26.27
Height (feet) 0.58 0.13 0.00 0.13 0.58

Emary OutFlow Max=1.04 cfs @ 12.53 hrs HW=992.51" TW=892.09' (Dynamic Tailwater)
1=Asymmetrical Weir (Weir Controls 1.04 cfs @ 0.39 fps)
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Pond 1P: Existing Wetlands-Reduced
Hydrograph

e =i
T Inflow Area=8.970 ac
Peak Elev=992.51"

Storage=3,267 cf

Flow (cfs)
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Summary for Pond 2P: Box Culvert

Inflow Area = 8.970 ac, 9.92% Impervious, Inflow Depth > 0.23" for 1-yr event

Inflow = 1.05cfs @ 12.53 hrs, Volume= 0.173 af

Outflow = 0.97cfs@ 12.64 hrs, Volume= 0.171 af, Atten= 7%, Lag= 6.6 min
Primary = 097 cfs @ 12.64 hrs, Volume= 0.171 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 992.10' @ 12.64 hrs Surf.Area= 3,812 sf Storage= 366 cf

Plug-Flow detention time= 9.1 min calculated for 0.171 af (98% of inflow)
Center-of-Mass det. time= 5.5 min ( 898.1 - 892.7 )

Volume Invert Avail. Storage Storage Description
#1 992.00' 4,045 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
992.00 3,730 0 0
992.50 4,150 1,970 1,970
993.00 4150 2,075 4,045
Device Routing Invert Outlet Devices
#1  Primary 992.00' 120.0" W x 12.0" H Box Culvert

L= 150.0' Box, headwall w/3 square edges, Ke= 0.500
Inlet / Outlet Invert= 992.00'/ 0.00' S=6.6133"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 10.00 sf

rimary OutFlow Max=0.97 cfs @ 12.64 hrs HW=992.10' TW=990.29' (Dynamic Tailwater)
=Culvert (Inlet Controls 0.97 cfs @ 1.00 fps)



Proposed Type Il 24-hr 1-yr Rainfall=1.96"

Prepared by Microsoft Printed 12/14/2017
HydroCAD® 10.00-16 s/n 05659 © 2015 HydroCAD Software Solutions LLC Page 18

Pond 2P: Box Culvert
Hydrograph
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Summary for Pond 3P: Stormwater Wetland

Inflow Area = 24.620 ac, 22.58% Impervious, Inflow Depth> 0.34" for 1-yr event

Inflow = 8.00cfs @ 12.10 hrs, Volume= 0.703 af

Outflow = 0.31cfs@ 20.00 hrs, Volume= 0.181 af, Atten=96%, Lag=473.8 min
Primary = 0.31cfs @ 20.00 hrs, Volume= 0.181 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 990.56' @ 20.00 hrs Surf.Area= 41,431 sf Storage= 22,732 cf

Plug-Flow detention time= 257.2 min calculated for 0.181 af (26% of inflow)
Center-of-Mass det. time= 136.1 min (982.4 - 846.3 )

Volume Invert Avail.Storage _ Storage Description
#1 990.00' 162,573 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
990.00 39,265 0 0
993.00 50,800 135,098 135,098
993.50 59,100 27,475 162,573
Device Routing Invert Outlet Devices
#1  Primary 990.00' 18.0" Round Culvert x3 X 3.00

L=50.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 990.00' / 989.75' S=0.0050 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

#2  Device 1 990.00' 3.0" Vert. Orificex2 X 2.00 C=0.600

#3 Device 1 992.00' 36.0" x 36.0" Horiz. Grate#1 X 2.00 C= 0.600
Limited to weir flow at low heads

#4 Device 1 992.00' 36.0" x 72.0" Horiz. Grate#2 X 2.00 C=0.600

Limited to weir flow at low heads

#5 Secondary 993.00' 75.0'long x 10.0° breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Emary OutFlow Max=0.31 cfs @ 20.00 hrs HW=990.56' TW=0.00" (Dynamic Tailwater)
=Culvert x3 (Passes 0.31 cfs of 3.27 cfs potential flow)

2=0rificex2 (Orifice Controls 0.31 cfs @ 3.19 fps)

3=Grate#1 ( Controls 0.00 cfs)

=Grate#2 ( Controls 0.00 cfs)

ggondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=990.00" (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 3P: Stormwater Wetland
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Summary for Pond 4P: Wetland #2

Inflow Area = 1.000 ac, 8.00% Impervious, Inflow Depth > 0.02" for 1-yr event

Inflow = 0.00cfs @ 17.70 hrs, Volume= 0.001 af

Outflow = 0.00cfs @ 20.00 hrs, Volume= 0.000 af, Atten=86%, Lag= 138.1 min
Primary = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=991.01' @ 20.00 hrs Surf.Area= 4,112 sf Storage= 54 cf

Plug-Flow detention time= 287.8 min calculated for 0.000 af (5% of inflow)
Center-of-Mass det. time= 94.5 min ( 1,108.0 - 1,013.5)

Volume invert Avail.Storage _ Storage Description
#1 991.00' 10,083 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
991.00 4,100 0 0
992.00 5,025 4,563 4,563
993.00 6,015 5,520 10,083
Device _Routing Invert Outlet Devices
#1  Primary 991.00' 8.0" Round Culvert

L=50.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 991.00' / 990.50' S=0.0100'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#2  Device 1 991.00' 3.0" Vert. Orifice C=0.600
#3  Device 1 991.75' 36.0" x 36.0" Horiz. Grate C= 0.600
Limited to weir flow at low heads
#4  Secondary 993.00' 100.0' long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

rimary OutFlow Max=0.00 cfs @ 20.00 hrs HW=991.01" TW=0.00" (Dynamic Tailwater)
=Culvert (Passes 0.00 cfs of 0.00 cfs potential flow)
%2=Orifice (Orifice Controls 0.00 cfs @ 0.39 fps)
3=Grate ( Controls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 5.00 hrs HW=991.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 4P: Wetland #2
Hydrograph
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Summary for Pond 5P: Underground Detention

Inflow Area = 0.170 ac, 88.24% Impervious, Inflow Depth > 1.27" for 1-yr event

Inflow = 0.38cfs @ 11.97 hrs, Volume= 0.018 af

Outflow = 0.15cfs @ 12.09 hrs, Volume= 0.018 af, Atten=60%, Lag= 7.2 min
Primary = 0.15cfs @ 12.09 hrs, Volume= 0.018 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=981.10' @ 12.09 hrs Surf.Area= 0.012 ac Storage= 0.005 af

Plug-Flow detention time= 17.2 min calculated for 0.018 af (99% of inflow)
Center-of-Mass det. time= 14.4 min ( 779.3 - 764.9 )

Volume invert  Avail.Storage _Storage Description
#1 980.55' 0.029 af 30.0" Round Pipe Storage x 2
L= 130.0'
Device Routing Invert Outlet Devices
#1  Primary 980.55' 15.0" Round Culvert

L=80.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 980.55' / 979.30" S=0.0156"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2  Device 1 980.55' 3.0" Vert. Orifice C=0.600

#3  Device 1 982.95' 2.0’ long Sharp-Crested Rectangular Weir 2 End Contraction(s)

rimary OutFlow Max=0.15 cfs @ 12.09 hrs HW=981.10' TW=0.00" (Dynamic Tailwater)
=Culvert (Passes 0.15 cfs of 1.04 cfs potential flow)
1:2=0rifice (Orifice Controls 0.15 cfs @ 3.14 fps)
3=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 5P: Underground Detention
Hydrograph
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Summary for Subcatchment 1S: WS #1A

Runoff = 11.42cfs @ 12.14 hrs, Volume= 0.810 af, Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.36"

Area (ac) CN Description

0.890 98 Paved parking, HSG D
0.260 30 Woods, Good, HSG A
1.580 77 Woods, Good, HSG D
1.100 39 >75% Grass cover, Good, HSG A
5.140 80 >75% Grass cover, Good, HSG D

8.970 75 Weighted Average

8.080 90.08% Pervious Area
0.890 9.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 18 0.0100 0.63 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
13.0 82 0.0100 0.1 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.9 171 0.0090 1.53 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
4.9 140 0.0090 0.47 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

20.3 411 Total
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Subcatchment 1S: WS #1A

Hydrograph
L EEEY
ﬂ Type Il 24-hr
10-yr Rainfall=3.36"
E Runoff Area=8.970 ac
% o Runoff Volume=0.810 af
3 Runoff Depth>1.08"
"8 Flow Length=411'
+ Tc=20.3 min
CN=75
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Summary for Subcatchment 2S: WS #1B (CENTER)

Runoff = 2681cfs@ 12.09 hrs, Volume= 1.650 af, Depth> 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.36"

Area (ac) CN Description

4670 98 Paved parking, HSG D
2.190 39 >75% Grass cover, Good, HSG A
0.210 61 >75% Grass cover, Good, HSG B
7.820 80 >75% Grass cover, Good, HSG D
0.470 30 Woods, Good, HSG A
0.290 77 Woods, Good, HSG D

15.650 78 Weighted Average

10.980 70.16% Pervious Area
4.670 29.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

04 14 0.0100 0.60 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
9.3 86 0.0250 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.7 218 0.0180 2.16 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
1.5 62 0.0180 0.67 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.3 60 0.0330 2.92 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

27 250 0.0025 1.56 15.55 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=1.00" Z= 10.0 /' Top.W=20.00'
n=0.030 Short grass

0.1 77 0.0480 9.94 7.81 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.013 Corrugated PE, smooth interior

16.0 767 Total
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Subcatchment 2S: WS #1B (CENTER)

" Hydrograph
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Summary for Subcatchment 3S: WS #1C

Runoff = 0.28cfs @ 12.11 hrs, Volume= 0.026 af, Depth> 0.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.36"

Area (ac) CN Description
0.080 98 Paved parking, HSG D
0.320 39 >75% Grass cover, Good, HSG A
0.600 61 >75% Grass cover, Good, HSG B
1.000 57 Weighted Average
0.920 92.00% Pervious Area
0.080 8.00% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)

12.9 100 0.0150 0.13 Sheet Fiow,
Grass: Short n=0.150 P2=2.31"
1.0 100 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

13.9 200 Total

Subcatchment 3S: WS #1C

Hydrograph
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Summary for Subcatchment 4S: WS #1D

Runoff = 273cfs@ 11.99 hrs, Volume= 0.124 af, Depth> 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.36"

Area (ac) CN Description
0.680 78 Meadow, non-grazed, HSG D
0.440 80 >75% Grass cover, Good, HSG D

1.120 79 Weighted Average
1.120 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.5 65 0.0900 0.24 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
2.9 186 0.0044 1.07 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

7.4 251 Total

Subcatchment 4S: WS #1D
Hydrograph
(2738 ]
Type Il 24-hr
10-yr Rainfall=3.36"
2] Runoff Area=1.120 ac
Runoff Volume=0.124 af
Runoff Depth>1.33"
Flow Length=251"
" Tc=7.4 min
' CN=79

Flow (cfs)
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Summary for Subcatchment 5S: WS #2A

Runoff = 0.00cfs @ 20.00 hrs, Volume= 0.000 af, Depth> 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.36"

Area (ac) CN Description
0.150 98 Paved parking, HSG D
0.940 30 Woods, Good, HSG A
1.170 39 >75% Grass cover, Good, HSG A
0.120 61 >75% Grass cover, Good, HSG B
2.380 40 Weighted Average
2.230 93.70% Pervious Area
0.150 6.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)

5.1 40 0.0250 0.13 Sheet Flow,

Grass: Short n=0.150 P2=2.31"
12.3 60 0.0440 0.08 Sheet Flow,

Woods: Light underbrush n=0.400 P2=2.31"

0.8 60 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

04 95 0.0660 414 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

1.2 90 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

4.0 188 0.0240 0.77 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

23.8 533 Total
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Subcatchment 5S: WS #2A
Hydrograph
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Summary for Subcatchment 6S: WS #2C

Runoff = 0.73cfs @ 11.96 hrs, Volume= 0.036 af, Depth> 2.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.36"

Area (ac) CN  Description

0.150 98 Paved parking, HSG B
0.020 61 >75% Grass cover, Good, HSG B

0.170 94 Weighted Average

0.020 11.76% Pervious Area
0.150 88.24% Impervious Area
Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.1 100 0.0350 1.46 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
0.6 140 0.0350 3.80 Shallow Concentrated Flow,
Paved Kv=20.3 fps
4.3 Direct Entry,
6.0 240 Total
Subcatchment 6S: WS #2C
Hydrograph
0.8-
075 073 s
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s o 10-yr Rainfall=3.36"
0.55 "~ Runoff Area=0.170 ac
: e " Runoff Volume=0.036 af
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= 035 - --Flow Length=240"'
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o5 Tc=6.0 min
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Summary for Subcatchment 7S: WS #2B

Runoff = 3.36cfs@ 12.10 hrs, Volume= 0.224 af, Depth> 0.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 10-yr Rainfall=3.36"

Area (ac) CN Description
0.850 98 Paved parking, HSG D
0.100 30 Woods, Good, HSG A
0.350 39 >75% Grass cover, Good, HSG A
2.910 61 >75% Grass cover, Good, HSG B
4.210 66 Weighted Average
3.360 79.81% Pervious Area
0.850 20.19% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.8 100 0.0300 0.17 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.3 180 0.0210 2.33 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
1.7 206 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

25 470 0.0100 3.09 5.46 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n= 0.025 Cormrugated metal

163 956 Total
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Subcatchment 7S: WS #2B
Hydrograph
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Summary for Reach 1R: WS #1 POA

Inflow Area = 26.740 ac, 21.09% Impervious, Inflow Depth > 0.24" for 10-yr event
Inflow = 292cfs@ 11.99 hrs, Volume= 0.542 af
Outflow = 292cfs@ 11.99 hrs, Volume= 0.542 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 1R: WS #1 POA

Hydrograph
3 [ 2&2&1 : gﬂﬁlv;w
Inflow Area=26.740 ac

Flow (cfs)
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Summary for Reach 2R: WS #2B/C POA

Inflow Area = 4.380 ac, 22.83% Impervious, Inflow Depth> 0.71" for 10-yr event
Inflow = 3.58cfs @ 12.10 hrs, Volume= 0.259 af
Outflow = 3.58cfs@ 12.10 hrs, Volume= 0.259 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 2R: WS #2B/C POA

Hydrograph

[3.58dfs | = tlow

Inflow Area=4.380 ac

3

Flow (cfs)
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Summary for Pond 1P: Existing Wetlands-Reduced

Inflow Area = 8.970ac, 9.92% Impervious, Inflow Depth > 1.08" for 10-yr event
Inflow = 11.42cfs @ 12.14 hrs, Volume= 0.810 af

Outflow = 10.62cfs @ 12.20 hrs, Volume= 0.745 af, Atten=7%, Lag= 3.6 min
Primary = 10.62cfs @ 12.20 hrs, Volume= 0.745 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 992.66' @ 12.20 hrs Surf.Area= 17,730 sf Storage= 5,479 cf

Plug-Flow detention time= 41.3 min calculated for 0.743 af (92% of infiow)
Center-of-Mass det. time= 14.3 min ( 829.3 - 815.0 )

Volume Invert Avail.Storage Storage Description
#1 991.90' 21,366 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
991.90 0 0 0
992.00 539 27 27
992.50 12,019 3,140 3,166
993.00 30,390 10,602 13,769
993.25 30,390 7,598 21,366
Device Routing Invert Outlet Devices
#1  Primary 992.42' Asymmetrical Weir, C= 3.27

Offset (feet) -26.27 -25.00 0.00 20.00 26.27
Height (feet) 0.58 0.13 0.00 0.13 0.58

Emary OutFlow Max=10.57 cfs @ 12.20 hrs HW=992.65' TW=992.46' (Dynamic Tailwater)
1=Asymmetrical Weir (Weir Controls 10.57 cfs @ 0.98 fps)
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Pond 1P: Existing Wetlands-Reduced

Hydrograph
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Summary for Pond 2P: Box Culvert

Inflow Area = 8.970ac, 9.92% Impervious, Inflow Depth > 1.00" for 10-yr event
Inflow = 10.62cfs @ 12.20 hrs, Volume= 0.745 af

Outflow = 10.28 cfs @ 12.25 hrs, Volume= 0.738 af, Atten= 3%, Lag= 2.5 min
Primary = 10.28 cfs @ 12.25 hrs, Volume= 0.738 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=992.47' @ 12.25 hrs Surf.Area= 4,123 sf Storage= 1,838 cf

Plug-Flow detention time= 6.3 min calculated for 0.735 af (99% of inflow)
Center-of-Mass det. time= 2.7 min ( 832.1 - 829.3)

Volume Invert Avail.Storage _Storage Description
#1 992.00' 4,045 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
992.00 3,730 0 0
992.50 4,150 1,970 1,970
993.00 4,150 2,075 4,045
Device Routing Invert Outlet Devices
#1  Primary 992.00' 120.0" W x12.0" H Box Culvert

L= 150.0' Box, headwall w/3 square edges, Ke= 0.500
Inlet / Outlet Invert= 992.00' / 0.00' S$=6.6133"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 10.00 sf

rimary OutFlow Max=10.24 cfs @ 12.25 hrs HW=992.47" TW=990.88' (Dynamic Tailwater)
=Culvert (Inlet Controls 10.24 cfs @ 2.19 fps)
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Pond 2P: Box Culvert

Hydrograph
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Summary for Pond 3P: Stormwater Wetland

Inflow Area = 24.620 ac, 22.58% Impervious, Inflow Depth > 1.16" for 10-yr event

Inflow = 31.87cfs @ 12.13 hrs, Volume= 2.388 af

Outflow = 0.73 cfs @ 20.00 hrs, Volume= 0.402 af, Atten=98%, Lag=472.1 min
Primary = 0.73 cfs @ 20.00 hrs, Volume= 0.402 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 992.01' @ 20.00 hrs Surf.Area= 46,977 sf Storage= 86,490 cf

Plug-Flow detention time= 260.5 min caiculated for 0.402 af (17% of inflow)
Center-of-Mass det. time= 158.5 min ( 972.0 - 813.5)

Volume Invert Avail.Storage _ Storage Description
#1 990.00' 162,573 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
990.00 39,265 0 0
993.00 50,800 135,098 135,098
993.50 59,100 27,475 162,573
Device Routing Invert Outlet Devices
#1  Primary 990.00' 18.0" Round Culvert x3 X 3.00

L=50.0' CPP, projecting, no headwall, Ke= 0.200
inlet / Outlet Invert= 990.00' / 989.75' S=0.0050"/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

#2  Device 1 990.00' 3.0" Vert. Orificex2 X 2.00 C= 0.600

#3 Device 1 992.00' 36.0" x 36.0" Horiz. Grate#1 X 2.00 C= 0.600
Limited to weir flow at low heads

#4  Device 1 992.00' 36.0" x 72.0" Horiz. Grate#2 X 2.00 C= 0.600

Limited to weir flow at low heads

#5 Secondary 993.00" 75.0' long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

rimary OutFlow Max=0.73 cfs @ 20.00 hrs HW=992.01' TW=0.00" (Dynamic Tailwater)
=Culvert x3 (Passes 0.73 cfs of 22.05 cfs potential flow)
2=0Orificex2 (Orifice Controls 0.65 cfs @ 6.60 fps)
3=Grate#1 (Weir Controls 0.03 cfs @ 0.25 fps)
4=Grate#2 (Weir Controls 0.05 cfs @ 0.25 fps)

econdary OutFlow Max=0.00 cfs @ 5.00 hrs HW=990.00" (Free Discharge)
5=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 3P: Stormwater Wetland
Hydrograph
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Summary for Pond 4P: Wetland #2

Inflow Area = 1.000 ac, 8.00% Impervious, Inflow Depth > 0.31" for 10-yr event

Inflow = 0.28cfs@ 12.11 hrs, Volume= 0.026 af

Outflow = 0.03cfs @ 15.30 hrs, Volume= 0.016 af, Atten=90%, Lag= 191.2 min
Primary = 0.03cfs @ 15.30 hrs, Volume= 0.016 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev=991.12' @ 15.30 hrs Surf.Area= 4,213 sf Storage= 506 cf

Plug-Flow detention time= 204.5 min calculated for 0.016 af (61% of inflow)
Center-of-Mass det. time= 107.4 min ( 972.3 - 864.9 )

Volume Invert Avail.Storage _Storage Description
#1 991.00' 10,083 ¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
991.00 4,100 0 0
992.00 5,025 4,563 4,563
993.00 6,015 5,520 10,083
Device Routing invert Outlet Devices
#1  Primary 991.00' 8.0" Round Culvert

L=50.0' CPP, projecting, no headwall, Ke=0.900
inlet / Outlet Invert= 991.00' / 990.50' S=0.0100"/ Cc=0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#2 Device 1 991.00' 3.0" Vert. Orifice C= 0.600
#3 Device 1 991.75' 36.0" x 36.0" Horiz. Grate C= 0.600
Limited to weir flow at low heads
#4  Secondary 993.00' 100.0' long x 10.0°’ breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

rimary OutFlow Max=0.03 cfs @ 15.30 hrs HW=991.12" TW=0.00' (Dynamic Tailwater)
=Culvert (Passes 0.03 cfs of 0.04 cfs potential flow)
E2=Oriﬁce (Orifice Controls 0.03 cfs @ 1.19 fps)
3=Grate ( Controls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 5.00 hrs HW=991.00" (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 4P: Wetland #2
Hydrograph
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Summary for Pond 5P: Underground Detention

Inflow Area = 0.170 ac, 88.24% Impervious, Inflow Depth > 2.53" for 10-yr event

Inflow = 0.73cfs@ 11.96 hrs, Volume= 0.036 af

Outflow = 0.22cfs@ 12.11 hrs, Volume= 0.036 af, Atten=70%, Lag= 8.7 min
Primary = 0.22cfs@ 12.11 hrs, Volume= 0.036 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=981.55' @ 12.11 hrs Surf.Area= 0.015 ac Storage= 0.011 af

Plug-Flow detention time= 21.6 min calculated for 0.036 af (99% of inflow)
Center-of-Mass det. time= 19.2 min ( 769.2 - 750.0 )

Volume Invert _ Avail.Storage Storage Description
#1 980.55' 0.029 af 30.0" Round Pipe Storage x 2
L= 130.0'
Device Routing Invert Outlet Devices
#1  Primary 980.55' 15.0" Round Culvert

L=80.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 980.55' / 979.30' S=0.0156"/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2 Device 1 980.55' 3.0" Vert. Orifice C= 0.600

#3 Device 1 982.95' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

rimary OutFlow Max=0.22 cfs @ 12.11 hrs HW=981.55' TW=0.00' (Dynamic Tailwater)
=Culvert (Passes 0.22 cfs of 2.82 cfs potential flow)
E2=Orifice (Orifice Controls 0.22 cfs @ 4.50 fps)
3=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 5P: Underground Detention
Hydrograph
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Summary for Subcatchment 1S: WS #1A

Runoff = 30.02cfs @ 12.13 hrs, Volume= 2.096 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.73"

Area (ac) CN Description
0.890 98 Paved parking, HSG D
0.260 30 Woods, Good, HSG A
1.580 77 Woods, Good, HSG D
1.100 39 >75% Grass cover, Good, HSG A
5.140 80 >75% Grass cover, Good, HSG D

8.970 75 Weighted Average

8.080 90.08% Pervious Area
0.890 9.92% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 18 0.0100 0.63 Sheet Flow,
Smooth surfaces n=0.011 P2=2.31"
13.0 82 0.0100 0.1 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.9 171 0.0090 1.53 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
4.9 140 0.0090 0.47 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

20.3 411 Total
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Subcatchment 1S: WS #1A

Hydrograph
28 Type Il 24-hr
N 100-yr Rainfall=5.73"
22} Runoff Area=8.970 ac
] Runoff Volume=2.096 af
3 1] Runoff Depth>2.80"
o Flow Length=411"
0] Tc=20.3 min
. CN=75
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Summary for Subcatchment 2S: WS #1B (CENTER)

Runoff = 64.95cfs @ 12.08 hrs, Volume= 4.026 af, Depth> 3.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.73"

Area (ac) CN Description

4670 98 Paved parking, HSG D
2.190 39 >75% Grass cover, Good, HSG A
0.210 61 >75% Grass cover, Good, HSG B
7.820 80 >75% Grass cover, Good, HSG D
0.470 30 Woods, Good, HSG A
0.290 77 Woods, Good, HSG D

15.650 78 Weighted Average

10.980 70.16% Pervious Area
4.670 29.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

04 14 0.0100 0.60 Sheet Flow,
Smooth surfaces n= 0.011 P2=2.31"
9.3 86 0.0250 0.15 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.7 218 0.0180 2.16 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps
15 62 0.0180 0.67 Shallow Concentrated Fiow,
Woodland Kv= 5.0 fps
0.3 60 0.0330 2.92 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

27 250 0.0025 1.56 16.55 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=1.00" Z=10.0'" Top.W=20.00'
n=0.030 Short grass

0.1 77 0.0480 9.94 7.81 Pipe Channel,
12.0" Round Area= 0.8 sf Perim= 3.1"' r=0.25'
n=0.013 Corrugated PE, smooth interior

16.0 767 Total
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Subcatchment 2S: WS #1B (CENTER)

Hydrograph
::_é 64.95cfs
oo} Type Il 24-hr
Lt 100-yr Rainfall=5.73"
o Runoff Area=15.650 ac
2 1] Runoff Volume=4.026 af
3 5] Runoff Depth>3.09"
"o Flow Length=767"
- Tc=16.0 min
o CN=78

Time (hours)
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Summary for Subcatchment 3S: WS #1C

Runoff = 1.87cfs @ 12.07 hrs, Volume= 0.112 af, Depth> 1.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.73"

Area (ac) CN Description
0.080 98 Paved parking, HSG D
0.320 39 >75% Grass cover, Good, HSG A
0.600 61 >75% Grass cover, Good, HSG B

1.000 57 Weighted Average

0.920 92.00% Pervious Area
0.080 8.00% Impervious Area
Tc Length Slope Velocity Capacity Description
{(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
12.9 100 0.0150 0.13 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.0 100 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

13.9 200 Total

Subcatchment 3S: WS #1C
Hydrograph

Flow (cfs)
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Summary for Subcatchment 4S: WS #1D

Runoff = 6.35cfs @ 11.99 hrs, Volume= 0.298 af, Depth> 3.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.73"

Area (ac) CN Description
0.680 78 Meadow, non-grazed, HSG D
0.440 80 >75% Grass cover, Good, HSG D
1120 79 Weighted Average
1.120 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fuft)  (ft/sec) (cfs)

4.5 65 0.0900 0.24 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
2.9 186 0.0044 1.07 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

7.4 251 Total

Subcatchment 4S: WS #1D
Hydrograph

Type Il 24-hr

100-yr Rainfall=5.73"
Runoff Area=1.120 ac
. Runoff Volume=0.298 af
: Runoff Depth>3.19"
x Flow Length=251"
Tc=7.4 min
CN=79

Flow (cfs)
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Summary for Subcatchment 5S: WS #2A

Runoff = 0.35cfs@ 12.31 hrs, Volume= 0.067 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100-yr Rainfall=5.73"

Area (ac) CN Description

0.150 98 Paved parking, HSG D
0.940 30 Woods, Good, HSG A
1.170 39 >75% Grass cover, Good, HSG A
0.120 61 >75% Grass cover, Good, HSG B

2.380 40 Weighted Average
2.230 93.70% Pervious Area
0.150 6.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.1 40 0.0250 0.13 Sheet Flow,

Grass: Short n=0.150 P2=2.31"
12.3 60 0.0440 0.08 Sheet Flow,

Woods: Light underbrush n=0.400 P2=2.31"

0.8 60 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

04 95 0.0660 414 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

1.2 90 0.0660 1.28 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

4.0 188 0.0240 0.77 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

238 533 Total
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Subcatchment 5S: WS #2A
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Summary for Subcatchment 6S: WS #2C

Runoff = 1.31cfs@ 11.96 hrs, Volume= 0.067 af, Depth> 4.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.73"

Area (ac) CN Description
0.150 98 Paved parking, HSG B
0.020 61 >75% Grass cover, Good, HSG B
0.170 94 Weighted Average
0.020 11.76% Pervious Area
0.150 88.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.1 100 0.0350 1.46 Sheet Flow,

Smooth surfaces n=0.011 P2=2.31"
06 140 0.0350 3.80 Shallow Concentrated Flow,

Paved Kv=20.3 fps
4.3 Direct Entry,

6.0 240 Total

Subcatchment 6S: WS #2C
Hydrograph

[37cs]
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-100-yr Rainfall=5.73"
" - Runoff Area=0.170 ac
Runoff Volume=0.067 af
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Summary for Subcatchment 7S: WS #2B

Runoff = 11.81cfs@ 12.08 hrs, Volume= 0.713 af, Depth> 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=5.73"

Area (ac) CN Description
0.850 98 Paved parking, HSG D
0.100 30 Woods, Good, HSG A
0.350 39 >75% Grass cover, Good, HSG A
2.910 61 >75% Grass cover, Good, HSG B
4210 66 Weighted Average
3.360 79.81% Pervious Area
0.850 20.19% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.8 100 0.0300 0.17 Sheet Flow,
Grass: Short n=0.150 P2=2.31"
1.3 180 0.0210 2.33 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
1.7 206 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

2.5 470 0.0100 3.09 5.46 Pipe Channel,
18.0" Round Area= 1.8 sf Perim=4.7" r=0.38'
n=0.025 Corrugated metal

15.3 956 Total
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Subcatchment 7S: WS #2B
Hydrograph
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Summary for Reach 1R: WS #1 POA

Inflow Area = 26.740 ac, 21.09% Impervious, Inflow Depth > 1.98" for 100-yr event
Inflow = 28.28cfs @ 12.42 hrs, Volume= 4412 af
Outflow = 2828 cfs @ 12.42 hrs, Volume= 4.412 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs

Reach 1R: WS #1 POA

Hydrograph
::_; [28.28 cfs | =ifeow
2 K\Inflow Area=26.740 ac
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Summary for Reach 2R: WS #2B/C POA

Inflow Area = 4.380 ac, 22.83% Impervious, Inflow Depth > 2.14" for 100-yr event
Inflow = 1211 cfs @ 12.08 hrs, Volume= 0.779 af
Outflow = 1211 cfs @ 12.08 hrs, Volume= 0.779 af, Atten=0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach 2R: WS #2B/C POA

Hydrograph
: [1211cis | = o
] Inflow Area=4.380 ac

Flow (cfs)
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Summary for Pond 1P: Existing Wetlands-Reduced

Inflow Area = 8.970 ac, 9.92% Impervious, Inflow Depth > 2.80" for 100-yr event
Inflow = 30.02cfs @ 12.13 hrs, Volume= 2.096 af

Outflow = 2457 cfs @ 12.20 hrs, Volume= 2.026 af, Atten=18%, Lag= 4.2 min
Primary = 2457 cfs @ 12.20 hrs, Volume= 2.026 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev=992.89' @ 12.27 hrs Surf.Area= 26,313 sf Storage= 10,622 cf

Plug-Flow detention time= 23.3 min calculated for 2.019 af (96% of inflow)
Center-of-Mass det. time= 11.0 min ( 806.3 - 795.3 )

Volume Invert Avail.Storage _ Storage Description
#1 991.90° 21,366 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) {cubic-feet)
991.90 0 0 0
992.00 539 27 27
992.50 12,019 3,140 3,166
993.00 30,390 10,602 13,769
993.25 30,390 7,598 21,366
Device Routing Invert Outlet Devices
#1  Primary 992.42' Asymmetrical Weir, C= 3.27

Offset (feet) -26.27 -25.00 0.00 20.00 26.27
Height (feet) 0.58 0.13 0.00 0.13 0.58

giimary OutFlow Max=21.47 cfs @ 12.20 hrs HW=992.88' TW=992.82' (Dynamic Tailwater)
1=Asymmetrical Weir (Weir Controls 21.47 cfs @ 0.95 fps)



Proposed
Prepared by Microsoft

Type Il 24-hr 100-yr Rainfall=5.73"
Printed 12/14/2017

HydroCAD® 10.00-16 s/n 05659 © 2015 HydroCAD Software Solutions LLC Page 62

Flow (cfs)

Pond 1P: Existing Wetlands-Reduced

Hydrograph
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Summary for Pond 2P: Box Culvert

Inflow Area = 8.970 ac, 9.92% Impervious, Inflow Depth > 2.71" for 100-yr event
Inflow = 2457 cfs @ 12.20 hrs, Volume= 2.026 af

Outflow = 23.70cfs @ 12.20 hrs, Volume= 2.015 af, Atten=4%, Lag= 0.0 min
Primary = 23.70cfs @ 12.20 hrs, Volume= 2.015 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=992.84' @ 12.26 hrs Surf.Area= 4,150 sf Storage= 3,397 cf

Piug-Flow detention time= 5.5 min calculated for 2.015 af (99% of inflow)
Center-of-Mass det. time= 3.4 min ( 809.8 - 806.3 )

Volume Invert Avail.Storage _ Storage Description
#1 992.00' 4,045 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
992.00 3,730 0 0
992.50 4,150 1,970 1,970
993.00 4150 2,075 4,045
Device Routing Invert Outlet Devices
#1  Primary 992.00' 120.0" W x 12.0" H Box Culvert

L= 150.0' Box, headwall w/3 square edges, Ke= 0.500
Inlet / Outlet Invert= 992.00'/ 0.00" S=6.6133 "/ Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 10.00 sf

Primary OutFlow Max=21.59 cfs @ 12.20 hrs HW=992.82' TW=992.31" (Dynamic Tailwater)
T 1=Culvert (Outlet Controls 21.59 cfs @ 3.51 fps)
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Pond 2P: Box Culvert
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Summary for Pond 3P: Stormwater Wetland

Inflow Area = 24.620 ac, 22.58% Impervious, Inflow Depth > 2.94" for 100-yr event

Inflow = 8544 cfs @ 12.10 hrs, Volume= 6.042 af

Outflow = 2746 cfs @ 12.45 hrs, Volume= 4.028 af, Atten=68%, Lag=21.2 min
Primary = 27.46 cfs @ 12.45 hrs, Volume= 4.028 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=992.61' @ 12.45 hrs Surf.Area= 49,288 sf Storage= 115,412 cf

Plug-Flow detention time= 122.4 min calculated for 4.028 af (67% of inflow)
Center-of-Mass det. time= 53.3 min ( 847.5-794.2)

Volume Invert Avail.Storage _Storage Description
#1 990.00' 162,573 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
990.00 39,265 0 0
993.00 50,800 135,098 135,098
993.50 59,100 27,475 162,573
Device Routing invert OQutlet Devices
#1  Primary 990.00' 18.0" Round Culvert x3 X 3.00

L=50.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 990.00' / 989.75' S=0.0050'" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

#2 Device 1 990.00' 3.0" Vert. Orificex2 X 2.00 C=0.600

#3 Device 1 992.00' 36.0" x 36.0" Horiz. Grate#1 X 2.00 C= 0.600
Limited to weir flow at low heads

#4  Device 1 992.00' 36.0" x 72.0" Horiz. Grate#2 X 2.00 C= 0.600

Limited to weir flow at low heads

#5 Secondary 993.00' 75.0' long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

rimary OutFlow Max=27.46 cfs @ 12.45 hrs HW=992.61' TW=0.00' (Dynamic Tailwater)
=Culvert x3 (Inlet Controls 27.46 cfs @ 5.18 fps)
2=Orificex2 (Passes < 0.74 cfs potential flow)
3=Grate#1 (Passes < 37.07 cfs potential flow)
4=Grate#2 (Passes < 55.60 cfs potential flow)

iﬁgondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=990.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 3P: Stormwater Wetland
Hydrograph
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Summary for Pond 4P: Wetland #2

Inflow Area = 1.000 ac, 8.00% Impervious, Inflow Depth > 1.35" for 100-yr event

Inflow = 1.87cfs @ 12.07 hrs, Volume= 0.112 af

Outflow = 0.15cfs@ 13.46 hrs, Volume= 0.086 af, Atten=92%, Lag= 83.1 min
Primary = 0.15cfs @ 13.46 hrs, Volume= 0.086 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev=991.54' @ 13.46 hrs Surf.Area= 4,602 sf Storage= 2,360 cf

Plug-Flow detention time= 186.9 min calculated for 0.086 af (76% of inflow)
Center-of-Mass det. time= 121.4 min ( 944.6 - 823.2 )

Volume Invert Avail.Storage Storage Description
#1 991.00' 10,083 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
991.00 4,100 0 0
992.00 5,025 4,563 4,563
993.00 6,015 5,520 10,083
Device Routing Invert Outlet Devices
#1  Primary 991.00' 8.0" Round Culvert

L=50.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 991.00' / 990.50' S=0.0100'/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#2 Device 1 991.00' 3.0" Vert. Orifice C=0.600
#3  Device 1 991.75' 36.0" x 36.0" Horiz. Grate C= 0.600
Limited to weir flow at low heads
#4  Secondary 993.00' 100.0" long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

rimary OutFlow Max=0.15 cfs @ 13.46 hrs HW=991.54' TW=0.00" (Dynamic Tailwater)
=Culvert (Passes 0.15 cfs of 0.60 cfs potential flow)
1:2=Orifice (Orifice Controls 0.15 cfs @ 3.11 fps)
3=Grate ( Controls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 5.00 hrs HW=991.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 4P: Wetland #2
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Summary for Pond 5P: Underground Detention

Inflow Area = 0.170 ac, 88.24% Impervious, Inflow Depth > 4.69" for 100-yr event
Inflow = 131cfs@ 11.96 hrs, Volume= 0.067 af

Outflow = 0.30cfs @ 12.13 hrs, Volume= 0.066 af, Atten=77%, Lag= 9.8 min
Primary = 0.30cfs@ 12.13 hrs, Volume= 0.066 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=982.34' @ 12.13 hrs Surf.Area= 0.013 ac Storage= 0.022 af

Plug-Flow detention time= 29.1 min calculated for 0.066 af (100% of inflow)
Center-of-Mass det. time= 27.0 min ( 766.9 - 739.9 )

Volume Invert  Avail.Storage _Storage Description
#1 980.55' 0.029 af 30.0" Round Pipe Storage x 2
L= 130.0'
Device Routing Invert Outlet Devices
#1  Primary 980.55' 15.0" Round Culvert

L=80.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet invert= 980.55' / 979.30' S=0.0156 '/ Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.23 sf

#2 Device 1 980.55' 3.0" Vert. Orifice C=0.600

#3 Device 1 982.95' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

rimary OutFlow Max=0.30 cfs @ 12.13 hrs HW=982.33' TW=0.00' (Dynamic Tailwater)
=Culvert (Passes 0.30 cfs of 5.02 cfs potential flow)
t2=0rifice (Orifice Controls 0.30 cfs @ 6.20 fps)
3=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 5P: Underground Detention
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